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(57)Abstract: C^^^Q , v 

PROBLEM TO BE SOLVED: To accurately estimate the 
floating state of respective wheels of a vehicle from a 
road surface by a simple constitution using only signals 
from a sensor generally attached to the vehicle. 
SOLUTION: Wheel speeds and wheel accelerations of 
respective wheels of a vehicle are calculated (S120, 
A130) f floating parameters p1FL-p1RR expressing the 
floating states of respective wheels from a road surface 
are calculated using following four equations, p1FL=max 
(pL, 0).max(-pX, 0).max(pT, 0), p1FR=max(pL, 0).max(pX, 
0).max(-pT, OX p1 FL=max(-pL, 0>.max(pX, 0).max(pT, 0), 
and p1 RR=max(-pL,0).max(-pX, 0).max(-pT, 0), based on 
pL, pX f pT calculated using the wheel speeds (S150), and 
compensation coefficients p2FL-p2RR, or reciprocals of 
the wheel accelerations are multiplied by the floating 
parameters p1FL-p1RR (SI 70). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The car behavior presumption approach which is the car behavior presumption 
approach of presuming whether either of each wheel of this car having surfaced from the road 
surface at the time of car transit, measures the roll acceleration of each wheel of said car, 
respectively, and is characterized by to presume that it is in the condition that this wheel 
surfaced from the road surface when only the roll acceleration of one specific wheel is 
abbreviation 0 beyond predetermined time among the measurement results of the roll 
acceleration of each of this wheel. 

[Claim 2] It is the car behavior presumption approach of expressing the surfacing condition from 
the road surface of each wheel of this car at the time of car transit and of presuming the 
surfacing parameter of each wheel, the rotational speed of each wheel of said car is measured, 
respectively, it is based on the measurement result of the rotational speed of each of this wheel, 
and they are the following three formulas. pL=(VWFR+VWFLHVWRR+VWRL) 
pX=(VWFR+\A/VRLHVWFL+VWRR) 
P T=(VWFR+VWRR)-(VWFL+VWRL) 

however, the rotational speed of a VWFLiforward left ring and the rotational speed of a 
VWFRrforward right ring — VWRL Rotational speed of a left rear ring, VWRR : The ring speed 
difference pL before and after defining as the rotational speed of a right rear ring, At least two of 
the crossover ring speed difference pX and the right-and-left ring speed difference pT are 
computed. The car behavior presumption approach characterized by computing surfacing 
parameter p1 RL of surfacing parameter p1 floor line of a forward left ring, surfacing parameter 
p1FR of a forward right ring, and a left rear ring, and surfacing parameter p1RR of a right rear 
ring as estimate in following calculation procedure ** - ** based on this calculation result. 
** The calculation procedure of p1 floor line : compute them by carrying out the multiplication of 
at least two function values among three function values max (pL, 0), max (- pX, 0), and max (pT, 
0). 

** The calculation procedure of p1FR : compute them by carrying out the multiplication of at 
least two function values among three function values max (pL, 0), max (pX, 0), and max (- pT, 
0). 

** The calculation procedure of p1RL : compute them by carrying out the multiplication of at 
least two function values among three function values max (- pL, 0), max (pX, 0), and max (pT, 
0). 

** The calculation procedure of p1RR : compute them by carrying out the multiplication of at 
least two function values among three function values max (- pL, 0), max (- pX, 0), and max (- 
pT, 0). (However, functor which returns the value in the parenthesis in which Functor max follows 
Functor max, i.e., the maximum of the arguments divided with the comma, as a function value) 
[Claim 3] surfacing parameter p1 floor line of each of said wheel which measured the roll 
acceleration of each wheel of said car, respectively, and was computed, p1FR, and p1 — RL and 
p — as each correction factor 1 RR Compute the inverse number of each measurement result of 
the roll acceleration of each of said wheel, and the multiplication of this each of computed 
correction factor is carried out to surfacing parameter plfloor line of each of said wheel, p1FR, 
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p1RL, and each p1RR. Surfacing parameter plfloor line of each of said wheel, p1FR, p1RL, the 
car behavior presumption approach according to claim 2 characterized by amending each p1RR. 
[Claim 4] It is based on a measurement means and the rotational speed of each of said wheel 
measured with the measurement means whenever [ this wheel speed ] whenever [ wheel speed / 
which is car behavior presumption equipment showing the surfacing condition from the road 
surface of each wheel of this car which presumes the surfacing parameter of each wheel, and 
measures the rotational speed of each wheel of said car, respectively at the time of car transit ], 
and they are the following three formulas. pL=(VWFR+VWFLHVWRR+VWRL) 
pX=(VWFR+VWRLHVWFL+VWRR) 
P T=(VWFR+VWRRHVWFL+VWRL) 

however, the rotational speed of a VWFLif orward left ring and the rotational speed of a 
VWFRrforward right ring — VWRL: Rotational speed of a left rear ring, VWRR : The ring speed 
difference pL before and after defining as the rotational speed of a right rear ring, At least two of 
the crossover ring speed difference pX and the right-and-left ring speed difference pT are 
computed. It is based on this calculation result. In following calculation procedure ** - ** 
Surfacing parameter plfloor line of a forward left ring, Surfacing parameter p1RL of surfacing 
parameter p1FR of a forward right ring, and a left rear ring, and a surfacing parameter estimation 
means to compute surfacing parameter p1RR of a right rear ring as estimate, ** The calculation 
procedure of plfloor line : compute them by carrying out the multiplication of at least two 
function values among three function values max (pL, 0), max (- pX, 0), and max (pT, 0). 
** The calculation procedure of p1FR : compute them by carrying out the multiplication of at 
least two function values among three function values max (pL, 0), max (pX, 0), and max (- pT, 
0). 

** The calculation procedure of p1 RL : compute them by carrying out the multiplication of at 
least two function values among three function values max (- pL, 0), max (pX, 0), and max (pT, 
0). 

** The calculation procedure of p1RR : compute them by carrying out the multiplication of at 
least two function values among three function values max (- pL, 0), max (- pX, 0), and max (- 
pT, 0). It is car behavior presumption equipment characterized by having (however, the functor 
which returns the value in the parenthesis in which Functor max follows Functor max, i.e., the 
maximum of the arguments divided with the comma, as a function value). 
[Claim 5] A wheel acceleration-measurement means to measure the roll acceleration of each 
wheel of said car, respectively, surfacing parameter plfloor line of each of said wheel computed 
with said surfacing parameter estimation means, p1FR, and p1 — RL and p — as each correction 
factor 1 RR A correction factor calculation means to compute the inverse number of each 
measurement result of the roll acceleration of each of said wheel, The multiplication of each 
correction factor computed with this correction factor calculation means is carried out to 
surfacing parameter plfloor line of each of said wheel, p1FR, p1RL, and each p1RR. Surfacing 
parameter plfloor line of each of said wheel, p1FR, p1RL, car behavior presumption equipment 
according to claim 4 characterized by having a surfacing parameter amendment means to amend 
each p1RR. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the car behavior presumption approach and 
equipment which presume the surfacing condition from the road surface of each wheel of a car 
at the time of car transit. 
[0002] 

[Description of the Prior Art] Before, the car fall prevention control which prevents the fall 
(sideslip) of a car is known by presuming the surfacing condition from the road surface of each 
wheel of a car, and controlling the damping force which joins each wheel according to this 
presumed surfacing condition as a technique of preventing the fall of the car at the time of car 
transit, for example, car revolution. 

[0003] And in such car fall prevention control, it is required to presume the surfacing condition 
from the road surface of each wheel of a car with high precision. Conventionally, as the 
presumed approach of the surfacing condition from the road surface of each wheel of a car, as 
these people indicated by Japanese Patent Application No. No. 72568 [11 to ], there were some 
which are performed using an actual rotational speed (it is hereafter described also as also 
whenever [ wheel speed ]) of each wheel detected from the signal from a sensor whenever 
[ wheel speed ] and the actual lateral acceleration which acts on the car detected from the 
signal from a lateral acceleration sensor, for example. 

[0004] From whenever [ actual wheel speed / of the revolution outer ring of spiral wound gasket 
with which a wheel will specifically be in the condition of having gripped enough on the road 
surface in case a car is in run states, such as revolution transit, ], (whenever [ wheel speed / of 
a revolution outer ring of spiral wound gasket ] detection value), and the actual lateral 
acceleration (lateral acceleration detection value) which acts on a car Whenever [ wheel speed / 
of a revolution inner ring of spiral wound gasket when the revolution inner ring of spiral wound 
gasket has not surfaced from a road surface ] is computed as estimate, and the absolute value 
of the difference of this estimate and whenever [ actual wheel speed / of a revolution inner ring 
of spiral wound gasket ] (whenever [ wheel speed / of a revolution inner ring of spiral wound 
gasket ] detection value) is computed as a surfacing parameter showing the surfacing condition 
from the road surface of a revolution inner ring of spiral wound gasket, and is used. 
[0005] If the revolution inner ring of spiral wound gasket surfaces from the road surface at this 
time, since the frictional force between a revolution inner ring of spiral wound gasket and a road 
surface will be lost, the difference of estimate and whenever [ actual wheel speed / of a 
revolution inner ring of spiral wound gasket ] (whenever [ wheel speed / of a revolution inner ring 
of spiral wound gasket ] detection value) will become large whenever [ wheel speed / of a 
revolution inner ring of spiral wound gasket ], and a surfacing parameter will become large after 
all. 

[0006] That is, the surfacing condition from the road surface of each wheel (revolution inner ring 
of spiral wound gasket) can be presumed with high precision with the surfacing parameter 
computed in this way. When this surfacing parameter becomes larger than the threshold defined 
beforehand (i.e., when it judges it that possibility that will detect and a car will fall (sideslip) is 
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high that the revolution inner ring of spiral wound gasket surfaced from the road surface) For 
example, damping force can be applied to the front wheel by the side of the revolution outer ring 
of spiral wound gasket of this car, and the fall (sideslip) can be prevented by making the run 
state of a car into an understeer inclination. 
[0007] 

[Problem(s) to be Solved by the Invention] however, presuming the surfacing condition (that is, 
surfacing parameter) from the road surface of each wheel of a car as mentioned above — if — 
whenever [ wheel speed / which is usually attached in the car ] — a sensor — in addition, since 
it was necessary to use the lateral acceleration sensor which detects a car-body posture, there 
was a case where an equipment configuration became complicated and became a cost rise. 
[0008] Made in order that this invention may solve the above-mentioned trouble, the purpose is 
offering the car behavior presumption approach and equipment which can presume correctly the 
surfacing condition from the road surface of each wheel of a car with the simple configuration 
only using the signal from the sensor usually attached in the car. 
[0009] 

[The means for solving a technical problem and an effect of the invention] At the time of car 
transit, invention according to claim 1 made in order to attain this purpose is the car behavior 
presumption approach of presuming whether either of each wheel of a car having surfaced from 
the road surface, and measures the roll acceleration of each wheel of a car first by this car 
behavior presumption approach, respectively at the time of car transit. And if only the roll 
acceleration of one specific wheel is abbreviation 0 beyond predetermined time among the roll 
acceleration of each measured wheel, it will be presumed that it is in the condition that this 
wheel surfaced from the road surface. 

[0010] Thus, although it faces although the surfacing condition from the road surface of each 
wheel of a car is presumed, and only the roll acceleration of each wheel of the car at the time of 
car transit is measured by this invention approach (claim 1) Since the roll acceleration of each 
wheel of a car is detectable by processing the signal from a sensor whenever [ wheel speed / 
which was prepared in each wheel of a car ], this invention approach (claim 1) is realized with the 
simple configuration only using the signal from a sensor whenever [ wheel speed / which is 
usually attached in the car ]. 

[001 1] And according to this invention approach (claim 1), the surfacing condition from the road 
surface of each wheel of a car can be correctly presumed with such a simple configuration. That 
is, only the roll acceleration of one specific wheel among the roll acceleration of all the wheels of 
the car which measured the roll acceleration of each wheel of a car, respectively at the time of 
car transit, and was measured is abbreviation 0 (if it puts in another way) beyond predetermined 
time. If it is the value of predetermined value within the limits which sandwiched 0 beyond 
predetermined time, for other wheels, the frictional force from a road surface will work at least. 
Since it can presume that the frictional force from a road surface has not joined this one specific 
wheel, it can be presumed that it is in the condition that this one specific wheel surfaced from 
the road surface. 

[0012] In addition, in order to prevent the presumed error at the time of presuming the surfacing 
condition from the road surface of each wheel by this invention approach (claim 1), Although it 
presumes that it is in the condition that this wheel surfaced from the road surface when the roll 
acceleration of a wheel is detected beyond predetermined time as abbreviation 0 (value of 
predetermined value within the limits which sandwiched 0 beyond predetermined time when 
putting in another way) The time amount (the above-mentioned predetermined time) whose roll 
acceleration of this wheel set up in order to presume surfacing from the road surface of this 
wheel is abbreviation 0 (value of predetermined value within the limits which sandwiched 0) is 
suitably set as characteristic different time amount to every car (type of a car). 
[0013] Next, by the car behavior presumption approach according to claim 2, the rotational speed 
of each wheel of a car is first measured, respectively at the time of car transit. And it is based 
on the measurement result of the rotational speed of each wheel, and they are the following 
three formulas. pL=(VWFR+VWFL)-(VWRR+VWRL) 
pX=(VWFR+VWRLHVWFL+VWRR) 
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P T=(VWFR+VWRRHVWFL+VWRL) 

however, the rotational speed of a VWFLrforward left ring and the rotational speed of a 
VWFRrforward right ring — VWRL: Rotational speed of a left rear ring, VWRR : The ring speed 
difference pL before and after defining as the rotational speed of a right rear ring, At least two of 
the crossover ring speed difference pX and the right-and-left ring speed difference pT are 
computed. Based on this calculation result, express the surfacing condition from the road 
surface of each wheel with following calculation procedure ** - **. Surfacing parameter p1RL of 
the surfacing parameter of each wheel, i.e., surfacing parameter p1 floor line of a forward left ring, 
surfacing parameter p1FR of a forward right ring, and a left rear ring and surfacing parameter 
p1RR of a right rear ring are computed as estimate. 

[0014] ** The calculation procedure of p1 floor line : compute them by carrying out the 
multiplication of at least two function values among three function values max (pL, 0), max (- pX, 
0), and max (pT, 0). 

** The calculation procedure of p1FR : compute them by carrying out the multiplication of at 
least two function values among three function values max (pL, 0), max (pX, 0), and max (- pT, 

°>- 

[0015] ** The calculation procedure of p1RL : compute them by carrying out the multiplication of 
at least two function values among three function values max (- pL, 0), max (pX, 0), and max (pT, 

** The calculation procedure of p1RR : compute them by carrying out the multiplication of at 
least two function values among three function values max (- pL, 0), max (- pX, 0), and max (- 
pT, 0). 

[0016] (However, functor which returns the value in the parenthesis in which Functor max 
follows Functor max, i.e., the maximum of the arguments divided with the comma, as a function 
value) 

Thus, although it faces although the surfacing parameter of each wheel of a car is computed 
(presumption), and only the rotational speed of each wheel of the car at the time of car transit is 
measured by this invention approach (claim 2) Since the rotational speed of each wheel of a car 
is detectable by processing the signal from a sensor whenever [ wheel speed / which was 
prepared in each wheel of a car ], this invention approach (claim 2) is realized with the simple 
configuration only using the signal from a sensor whenever [ wheel speed / which is usually 
attached in the car ]. 

[0017] And according to this invention approach (claim 2), the surfacing condition from the road 
surface of each wheel of a car can be correctly presumed with the surfacing parameter of each 
wheel computed with such a simple configuration (presumption). First Namely, if the right rear 
ring which is a rear wheel of a revolution inner ring of spiral wound gasket surfaces from the road 
surface when the car is performing clockwise rotation transit, since [ for example, ] the frictional 
force from the road surface which joins a right rear ring will become small, The ring speed 
difference pL before and after computing based on the measurement result of the rotational 
speed of each wheel of a car, and the crossover ring speed difference pX both serve as a 
negative value (the predetermined value which sandwiched 0 being a value out of range, if it puts 
in another way negative value). 

[0018] Moreover, since the car is performing clockwise rotation transit in this case, the right- 
and-left ring speed difference pT computed based on the measurement result of the rotational 
speed of each wheel of a car also serves as a negative value (the predetermined value which 
sandwiched 0 being a value out of range, if it puts in another way negative value). Therefore, the 
inside of the order [ above ] ring speed difference pL, the crossover ring speed difference pX, 
and the right-and-left ring speed difference pT, If at least two are computed and surfacing 
parameter plfloor line of each wheel, pIFR, p1RL, and p1RR are computed in above-mentioned 
calculation procedure ** - ** based on this calculation result (presumption) A value forward only 
in surfacing parameter p1RR of the right rear ring which surfaced from the road surface (if it 
puts in another way) It is a value outside the predetermined value range which sandwiched 0, and 
it is computed as a forward value (presumption) and surfacing parameter plfloor line of the wheel 
which has not surfaced from other road surfaces and which was enough gripped on the road 
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surface, p1FR, and p1RL are computed with 0. 

[0019] And a value forward only in the surfacing parameter corresponding to the wheel which 
surfaced as well as the above when wheels other than the right rear ring of a car surfaced from 
the road surface according to this invention approach (claim 2) (if it puts in another way) Since it 
is a value outside the predetermined value range which sandwiched 0, and is computed as a 
forward value (presumption) and the surfacing parameter of the wheel enough gripped on the 
road surface which has not surfaced from other road surfaces is computed with 0 (presumption) 
According to this invention approach (claim 2), the surfacing condition from the road surface of 
each wheel of a car can be correctly presumed with the surfacing parameter of each of this 
wheel. 

[0020] If there are some which are computed as a specifically bigger value in the surfacing 
parameter of each above-mentioned wheel than the threshold slack evaluation multiplier (the 
predetermined value which sandwiched 0 being a value out of range forward value) set up 
beforehand (presumption), the wheel corresponding to this surfacing parameter can be presumed 
as a wheel which surfaced from the road surface. 

[0021] And if it does in this way, even if it is the case where the roll acceleration of the wheel 
which surfaced from the road surface does not serve as abbreviation 0 (value of predetermined 
value within the limits which sandwiched 0 beyond predetermined time when putting in another 
way) beyond predetermined time, the wheel which surfaced from the road surface can be 
presumed correctly. That is, the driving force generation source which drives a car by the 
invention approach according to claim 1 When the driving force from (for example, an internal 
combustion engine) and the damping force from the damping force generation source (for 
example, hydraulic circuit) which brakes a car have joined the wheel which surfaced from the 
road surface, the roll acceleration of this wheel is abbreviation 0 (if it puts in another way). 
Although this wheel may be unable to be presumed correctly as a wheel which surfaced from the 
road surface since it does not become the value of predetermined value within the limits which 
sandwiched 0 beyond predetermined time By this invention approach (claim 2), even if it is such 
a case, the wheel which surfaced from the road surface can be correctly presumed by setting up 
an evaluation multiplier suitably as mentioned above. 

[0022] Moreover, on the other hand, the car behavior presumption approach according to claim 2 
is received like the car behavior presumption approach according to claim 3. surfacing parameter 
p1 floor line of each wheel which measures the roll acceleration of each wheel of a car and is 
computed as mentioned above, p1FR, and p1 — RL and p — as each correction factor 1 RR 
[ furthermore, ] The inverse number of each measurement result of the roll acceleration of each 
wheel may be computed, the multiplication of each computed correction factor may be carried 
out to surfacing parameter plfloor line of each wheel, p1FR, p1RL, and each p1RR, and surfacing 
parameter plfloor line of each wheel, p1 FR, p1 RL, and each p1 RR may be amended. 
[0023] surfacing parameter plfloor line of each wheel, p1FR, and p1 — RL and p — the roll 
acceleration of each wheel used in case each correction factor is computed 1 RR [ in this case, ] 
Since it is detectable by processing the signal from a sensor whenever [ wheel speed / which 
was prepared in each wheel of a car ], this invention approach (claim 3) It realizes with the 
simple configuration only using the signal from a sensor like the above-mentioned invention 
approach (claim 2) whenever [ wheel speed / which is usually attached in the car ]. 
[0024] And according to this invention approach (claim 3), the surfacing condition from the road 
surface of each wheel of a car can be correctly presumed with the surfacing parameter after 
amendment of each wheel computed with such a simple configuration (presumption), surfacing 
parameter plfloor line of each wheel computed as mentioned above, p1FR, and p1 — RL and p - 
- each correction factor 1 RR [ that is, ] Since it is computed as a value which is the inverse 
number of each measurement result of the roll acceleration of each wheel, and is different from 
0, respectively The value which only the thing corresponding to the wheel which surfaced from 
the road surface among the surfacing parameters after amendment of each wheel amended by 
carrying out the multiplication of the correction factor of each above separated from 0 greatly (if 
it puts in another way) It will be computed as a value outside the predetermined value range 
which sandwiched 0 (presumption), and the thing corresponding to the wheel enough gripped on 
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the road surface which has not surfaced from other road surfaces will be computed with 0 
(presumption). That is, according to this invention approach (claim 3), the surfacing condition 
from the road surface of each wheel of a car can be correctly presumed with the surfacing 
parameter after amendment of each of this wheel. 

[0025] Moreover, there is a wheel which surfaced from the road surface by this invention 
approach (claim 3). The roll acceleration of this wheel for example, when detected as a value (a 
different minute value from 0) of predetermined value within the limits which sandwiched 0 Since 
that absolute value is computed as a certainly large value compared with the surfacing 
parameter before amendment of this wheel (presumption), the surfacing parameter after 
amendment of this wheel in such a case With the surfacing parameter after amendment of each 
above-mentioned wheel, the surfacing condition from the road surface of each wheel of a car 
can be presumed more correctly. 

[0026] The frictional force from a road surface is not added by getting it blocked, for example, 
rising to surface from a road surface in all the wheels of a car. If there is a wheel which neither 
the driving force from the driving force generation source which drives a car, nor the damping 
force from the damping force generation source which brakes a car has also joined Since the roll 
acceleration of this wheel will be detected as a value (a different minute value from 0) of 
predetermined value within the limits which sandwiched 0, the correction factor of the surfacing 
parameter in such a wheel The surfacing parameter of this wheel that was computed as a value 
to which that absolute value exceeds 1 certainly, consequently was amended by this correction 
factor Compared with the surfacing parameter before amendment of this wheel, that absolute 
value will be computed as a certainly large value, and, in such a case, the surfacing condition 
from the road surface of each wheel of a car can be more correctly presumed with the surfacing 
parameter after amendment of each above-mentioned wheel. 

[0027] in addition, in case the correction factor of the surfacing parameter of each wheel is 
actually computed in the mode of this invention approach (claim 3) When the roll acceleration of 
a wheel is detected with 0 (or value with the absolute value very near 0), in order not to perform 
the operation which makes the correction factor of the surfacing parameter of this wheel the 
inverse number of 0, When the roll acceleration of a wheel is detected with 0 (or value with the 
absolute value very near 0) For example, it is desirable to compute the correction factor of the 
surfacing parameter of this wheel, or to make the correction factor of the surfacing parameter of 
this wheel into a predetermined value with that larger absolute value than 1 using a different 
predetermined value (for the minute value comparatively near 0 to be desirable) from 0 as roll 
acceleration of this wheel. 

[0028] Moreover, when the roll acceleration of a wheel is detected as a value to which that 
absolute value exceeds 1, the correction factor of the surfacing parameter of this wheel is set to 
1 or -1 according to the positive/negative of the detected roll acceleration, for example, or it 
may not be made not to carry out the multiplication of the correction factor to the surfacing 
parameter before amendment of this wheel. 

[0029] If it does in this way, it can prevent that the surfacing parameter after amendment of 
each wheel is computed as a value with the small absolute value compared with the surfacing 
parameter before amendment of each wheel (presumption), and the surfacing condition from the 
road surface of each wheel of a car can be presumed still more correctly with the surfacing 
parameter after the amendment computed in this way (presumption). 

[0030] moreover, in case the surfacing condition from the road surface of each wheel is actually 
presumed with the surfacing parameter of each wheel after the amendment computed in the 
mode of this invention approach (claim 3) (presumption) The correction factor of the surfacing 
parameter of each wheel may not only be computed as the inverse number of each measurement 
result of the roll acceleration of each wheel, for example, may be computed as the inverse 
number of the absolute value of each measurement result of the roll acceleration of each wheel. 
[0031] If it does in this way, since the surfacing parameter after amendment of each wheel is 
computable as 0 or a forward value (presumption), the surfacing condition from the road surface 
of each wheel of a car can be presumed easily. That is, first, when only computing the correction 
factor of the surfacing parameter of each wheel as the inverse number of each measurement 
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result of the roll acceleration of each wheel Since the surfacing parameter after amendment of 
each wheel will be computed as a value of 0 or one of positive/negative (presumption), 
presumption of the surfacing condition from the road surface of each wheel of the car which can 
be set in this case For example, the 2nd evaluation multiplier which is the 1st evaluation 
multiplier and the negative value which are a forward value can be set up, and it can carry out by 
using these two evaluation multipliers. 

[0032] Specifically, it is what became larger among the surfacing parameters after amendment of 
each wheel than the 1st evaluation multiplier (if it puts in another way, it will be what was 
computed as a forward value among the surfacing parameters after amendment of each wheel 
(presumption)), that to which the absolute value became larger than the absolute value of the 1 st 
evaluation multiplier — or the thing (if it puts in another way, it will be what was computed as a 
negative value among the surfacing parameters after amendment of each wheel (presumption)) 
which became smaller than the 2nd evaluation multiplier If there are some to which the absolute 
value became larger than the absolute value of the 2nd evaluation multiplier, it can presume 
under the condition that the wheel corresponding to the surfacing parameter after the 
amendment is in the condition of having risen to surface from the road surface. 
[0033] On the other hand, when computing the correction factor of the surfacing parameter of 
each wheel as the inverse number of the absolute value of each measurement result of the roll 
acceleration of each wheel Since the surfacing parameter after amendment of each wheel will be 
computed as 0 or a forward value (presumption), presumption of the surfacing condition from the 
road surface of each wheel of the car which can be set in this case For example, only one 
evaluation multiplier (evaluation multiplier corresponding to the above-mentioned 1st evaluation 
multiplier) which is a forward value can be set up, and it can carry out by using only this one 
evaluation multiplier. 

[0034] If there are some which specifically became larger than one evaluation multiplier which is 
this forward value among the surfacing parameters after amendment of each wheel, it can 
presume under the condition that the wheel corresponding to the surfacing parameter after that 
amendment is in the condition of having risen to surface from the road surface. That is, in this 
case, since the surfacing parameter after amendment of each wheel can be evaluated only using 
one evaluation multiplier, presumption of the surfacing condition from the road surface of each 
wheel becomes easy. 

[0035] in addition, as a concrete mode computed as 0 or a forward value (presumption), the 
surfacing parameter after amendment of each wheel After carrying out the multiplication of the 
correction factor computed as the inverse number of each measurement result of the roll 
acceleration of each wheel by each surfacing parameter before amendment of for example, not 
only the above-mentioned thing but each wheel, respectively, the absolute value of each 
acquired value may be taken and you may consider as the surfacing parameter after amendment 
of each wheel. 

[0036] On the other hand, invention according to claim 4 is invention of car behavior 
presumption equipment equipped with the configuration for realizing the invention approach 
according to claim 2, and measures the rotational speed of each wheel of a car with a 
measurement means whenever [ wheel speed ] first, respectively at the time of car transit. Next, 
it is based on the rotational speed of each wheel measured with the measurement means 
whenever [ wheel speed ] with a surfacing parameter estimation means, and they are the 
following three formulas. pL=(VWFR+VWFL)-(VWRR+VWRL) 
pX=(VWFR+VWRLHVWFL+VWRR) 
pT=(VWFR+VWRR)-(VWFL+VWRL) 

however, the rotational speed of a VWFLrforward left ring and the rotational speed of a 
VWFRforward right ring — VWRL: Rotational speed of a left rear ring, VWRR : The ring speed 
difference pL before and after defining as the rotational speed of a right rear ring, At least two of 
the crossover ring speed difference pX and the right-and-left ring speed difference pT are 
computed. Based on this calculation result, surfacing parameter p1RL of surfacing parameter 
plfloor line of a forward left ring, surfacing parameter p1FR of a forward right ring, and a left rear 
ring and surfacing parameter p1RR of a right rear ring are computed as estimate in following 
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calculation procedure ** - **. 

[0037] ** The calculation procedure of p1 floor line : compute them by carrying out the 
multiplication of at least two function values among three function values max (pL, 0), max (- pX, 
0), and max (pT, 0). 

** The calculation procedure of p1FR : compute them by carrying out the multiplication of at 
least two function values among three function values max (pL 0), max (pX, 0), and max (- pT, 

0). 

[0038] ** The calculation procedure of p1RL : compute them by carrying out the multiplication of 
at least two function values among three function values max (- pL, 0), max (pX f 0), and max (pT, 
0). 

** The calculation procedure of pIRR : compute them by carrying out the multiplication of at 
least two function values among three function values max (- pL, 0), max (- pX, 0), and max (- 
pT. 0). 

[0039] (However, functor which returns the value in the parenthesis in which Functor max 
follows Functor max, i.e., the maximum of the arguments divided with the comma, as a function 
value) 

Therefore, according to this invention (claim 4), whenever [ wheel speed / which is usually 
attached in the car ], with the simple configuration only using the signal from a sensor, the 
surfacing parameter of each wheel of a car can be computed (presumption), and the surfacing 
condition from the road surface of each wheel of a car can be correctly presumed with the 
surfacing parameter of each of this wheel. 

[0040] Next, invention according to claim 5 is invention of car behavior presumption equipment 
equipped with the configuration for realizing the invention approach according to claim 3, and 
measures the roll acceleration of each wheel of a car with a wheel acceleration-measurement 
means further first to car behavior presumption equipment according to claim 4, respectively, 
surfacing parameter p1 floor line of each wheel computed with the surfacing parameter estimation 
means with the correction factor calculation means, p1 FR, and p1 — RL and p — the inverse 
number of each roll acceleration of each wheel measured with the wheel acceleration- 
measurement means is computed as each correction factor 1 RR. [ next, ] And with a surfacing 
parameter amendment means, the multiplication of each correction factor computed with the 
correction factor calculation means is carried out to surfacing parameter p1 floor line of each 
wheel, p1FR, p1RL, and each p1RR, and surfacing parameter plfloor line of each wheel, p1FR, 
p1RL, and each p1RR are amended. 

[0041] With therefore, the simple configuration using only the signal from a sensor whenever 
[ wheel speed / which is usually attached in the car according to this invention (claim 5) ] 
surfacing parameter plfloor line of each wheel, p1FR, and pi — RL and p — it was amended by 
each correction factor 1 RR — The surfacing parameter after amendment of each wheel can be 
computed (presumption), and the surfacing condition from the road surface of each wheel of a 
car can be correctly presumed with the surfacing parameter after amendment of each of this 
wheel. 

[0042] Moreover, according to this invention (claim 5), there is a wheel which surfaced from the 
road surface. The roll acceleration of this wheel for example, when detected as a value (a 
different minute value from 0) of predetermined value within the limits which sandwiched 0 Since 
that absolute value is computed as a certainly large value compared with the surfacing 
parameter before amendment of this wheel (presumption), the surfacing parameter after 
amendment of this wheel in such a case With the surfacing parameter after amendment of each 
above-mentioned wheel, the surfacing condition from the road surface of each wheel of a car 
can be presumed more correctly. 
[0043] 

[Embodiment of the Invention] Below, the example of this invention is explained with a drawing. 
First, drawin g 1 is an outline block diagram showing the overall configuration of the car fall 
prevention control unit with which the car behavior presumption equipment as one example of 
this invention was applied. In addition, the car behavior presumption equipment of this example is 
applied to the car of a front engine front-drive (FF) method. 
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[0044] As shown in drawin g 1 , by this car, the driving force (driving torque) of the car outputted 
through a change gear 22 from the internal combustion engine 21 as a driving force generation 
source is distributed to a front wheel (driving wheel) (forward left ring 24floor line, forward right 
ring 24FR) on either side through a differential gear 23. 

[0045] moreover — each wheel (forward left ring 24floor line, forward right ring 24FR, left rear 
ring 24RL, right rear ring 24RR) of a car — each — hydraulic brake gear (it is hereafter 
described also as wheel cylinder) 41floor line which gives damping force to wheel 24floorHine- 
24RR, 41 FR, 41 RL, and 41 RR are prepared, respectively. 

[0046] and if an operator gets into brake BEDARU 42, a brake oil will feed from a master cylinder 
43 — having — the hydraulic circuit 40 as a damping force generation source — minding — 
each — the brake oil pressure which joins wheel-cylinder 41floor-line-41RR boosts — having — 
each — it is constituted so that damping force may be applied to wheel 24floor-line-24RR. 
[0047] furthermore — each — wheel 24floor-line-24RR — each — in order to detect the 
rotational speed (it is hereafter described also as also whenever [ wheel speed ]) of wheel 
24floor-line-24RR, sensor 31floor line, 31 FR, 31 RL, and 31 RR are prepared [ whenever / wheel 
speed / of claim 4 ], respectively whenever [ as a measurement means / wheel speed ]. 
[0048] Whenever [ wheel speed ] and the detecting signal from sensor 31floorHine-31 RR It is 
inputted into the electronic control (ECU) 30 constituted centering on the microcomputer 
equipped with CPU, ROM, RAM, etc. ECU30 Based on the input signal from sensor 31floor-line- 
31 RR, the various actuators (illustration is not carried out) formed in the hydraulic circuit 40 are 
driven apart from the brake-pedal 42 actuation by the operator whenever [ wheel speed ]. each 

— adjusting the brake oil pressure which joins wheel-cylinder 41floor-line-41RR — each — the 
damping force which joins wheel 24floor-line-24RR is controlled. 

[0049] Namely, the input signal from sensor 31floor— line-31 RR is used for ECU30 whenever 
[ wheel speed ] at the time of car transit (revolution), a car — each — the car showing the 
surfacing condition from the road surface of wheel 24floorHine-24RR — each — the surfacing 
parameter of wheel 24floor—line-24RR — presuming — this — each — according to the 
surfacing parameter of wheel 24floorHine-24RR, so that the fall (sideslip) of a car may be 
prevented Car fall prevention control to which the damping force (wheel-cylinder **) which joins 
the front wheel by the side of a revolution outer ring of spiral wound gasket (it will be the wheel 
of the steering steering direction and the opposite side if it puts in another way) among front- 
wheel 24floor line on either side and 24FR is made to increase suitably is performed. 
[0050] Next, the car fall prevention control processing repeatedly performed by ECU30 at the 
time of car transit (revolution) is explained along with the flow chart shown in drawing 2 . If car 
fall prevention control processing is started as shown in drawin g 2., the detecting signal from 
sensor 31floor-line-31 RR will be first read whenever [ wheel speed ] in S1 10 (S expresses a 
step), and the thing for which the input signal from sensor 31floorHine-31 RR is processed 
whenever [ wheel speed ] in S120 continuing — each — VWFL, VWFR, VWRL, and VWRR are 
detected whenever [ wheel speed / of wheel 24floor— line~24RR ], respectively. 
[0051] next, the thing done for the differential processing of VWFL-VWRR in S130 whenever 
[ wheel speed / which was detected in S120 ] — each — the roll acceleration (it is hereafter 
described also as wheel acceleration) AWFL, AWFR, and AWRL and AWRR of wheel 24floor-line- 
24RR are detected, respectively. Specifically, wheel acceleration AWFL-AWRR (m/sec2) is 
detected based on the following formula (1) using VWFL-VWRR (m/sec), respectively whenever 
[ wheel speed / which was detected in S120 ] (calculation). 
[0052] 

AW**= (VW**(n)-VW** (n-1 ))/Ts — (1 ) 

In addition, in the above-mentioned formula (1), ** expresses floor line, FR, RL, and RR (each 
wheel 24floor-line- 24 RR), and n shows the count of detection of VW** (namely, VWFL-VWRR). 
that is, VW** (n) was detected in the flow this time (setting at the time of this sampling) — each 

— it is VWFL-VWRR whenever [ wheel speed / of wheel 24floor-line-24RR ], and VW** (n-1) 
was detected in the flow last time (setting at the time of the last sampling) — each — it is 
VWFL-VWRR whenever [ wheel speed / of wheel 24floor-line-24RR ]. Moreover, Ts is the 
sampling time (for example, 0.008 (sec)) which is the time interval (that is, time interval after 
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detecting VW** (n-1) until it detects VW** (n)) which detects VWFL-VWRR whenever [ wheel 
speed ]. 

[0053] And in S140 continuing, the order ring speed difference pL, the crossover ring speed 
difference pX, and the right-and-left ring speed difference pT are computed using following 
formula (2) - (4) based on VWFL-VWRR, respectively whenever [ wheel speed / which was 
detected in S120 ]. 

pL=(VWFR+VWFL)-(VWRR+VWRL) — (2) 
pX=(VWFR+VWRL)-(VWFL+VWRR) — (3) 
pT=(VWFR+VWRRHVWFL+VWRL) — (4) 

Next, the ring speed difference pL before and after computing in S150 using above-mentioned 
formula (2) - (4), Following formula (5) - (8) is used based on the calculation result of the 
crossover ring speed difference pX and the right-and-left ring speed difference pT. each — the 
surfacing parameter (surfacing parameter p1 RR of surfacing parameter p1 RL of surfacing 
parameter plfloor line of forward left ring 24floor line, surfacing parameter p1FR of forward right 
ring 24FR, and left rear ring 24RL and right rear ring 24RR) of wheel 24floor-line-24RR is 
computed as estimate. 
[0054] 

p1 floor line=max (pL, 0), max (-pX, 0), max (pT, 0) — (5) 
p1 FR=max (pL, 0), max (pX, 0), max (-pT, 0) — (6) 
p1 RL=max (-pL, 0), max (pX, 0), max (pT, 0) — (7) 
p1 RR=max (-pL, 0), max (-pX, 0), max (-pT, 0) — (8) 

(However, functor which returns the value in the parenthesis in which Functor max follows 
Functor max, i.e., the maximum of the arguments divided with the comma, as a function value) 
and in S160, it was computed using above-mentioned formula (5) - (8) (presumption) — each — 
surfacing parameter p1 floor Hne-p1RR of wheel 24floor-line-24RR — each correction factor 
(the correction factor p of plfloor line — 2 floor line) The inverse number of each wheel 
acceleration AWFL-AWRR detected in S130 is computed as correction factor p2RR of 
correction factor p2RL of correction factor p2FR of p1 FR, and p1 RL, and p1 RR. 
[0055] In this example, the absolute value of each wheel acceleration AWFL-AWRR detected in 
S130 is first taken in the case of the calculation of correction factor p2 floor line-p2RR of each 
above. However, subsequently So that amendment which restricts the minimum value of these 
absolute values by 0.005, and restricts maximum by 1 may be performed and correction factor p2 
floor line-p2RR of each above may serve as the inverse number of the correction value of the 
absolute value of each of this wheel acceleration AWFL-AWRR The following formula (9) 
Correction factor p2 floor line-p2RR of each above is computed using - (12). 
[0056] 

p2floor-line=1-/|AWFL|H — (9) 
p2FR=1-/|AWFR|H — (10) 
p2RL=1-/|AWRL|H — (1 1) 
p2RR=1-/|AWRR|H — (12) 

(However, |AW**|H (** expresses floor line, FR, RL, and RR) expresses the correction value after 
performing amendment to which the minimum value of these absolute values is restricted by 
0.005, and it restricts maximum by 1 to absolute value |AW**| (** expresses floor line, FR, RL, 
and RR) of each wheel acceleration AWFL-AWRR) 

That is, in case correction factor p2 floor line-p2RR of each above is computed For example, 
when the wheel acceleration of a certain wheel is detected as a value smaller than 0.005 in an 
absolute value, in order not to perform the operation which makes the correction factor of this 
wheel the inverse number of 0, When the wheel acceleration of a certain wheel is detected as a 
value smaller than 0.005 in an absolute value Correction value of the wheel acceleration of this 
wheel is set to 0.005. For example, when detected as a value to which the wheel acceleration of 
a certain wheel exceeds 1 in an absolute value It is computed as a value with it. [ the correction 
factor of this wheel larger than 0, and ] [ smaller than 1 ] In order to prevent that the surfacing 
parameter after amendment of this wheel is computed as a value smaller than the surfacing 
parameter before amendment of this wheel by the below-mentioned processing of S170 
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(presumption), When detected as a value to which the wheel acceleration of a certain wheel 
exceeds 1 in an absolute value, correction value of the wheel acceleration of this wheel is set to 
1. 

[0057] And in SI 70 continuing, as shown in following type (13) - (16) It is alike 1 RR 1 floor line- 
p, respectively, and the multiplication of the correction factor p2 floor line-p2RR of each above 
computed using above-mentioned formula (9) - (12) is carried out. it was computed using above- 
mentioned formula (5) - (8) (presumption) — each — the surfacing parameter p of wheel 
24floor-line-24RR — each — each surfacing parameter p1 floor line-p1RR of wheel 24floor— 
line-24RR is amended. 
[0058] 

p3 floor Iine=p1 floor Hne-p2floor line — (13) 
p3 FR=p1 FR-p2FR — (14) 
p3 RL=p1 RL-p2RL — (15) 
p3 RR=p1 RR-p2RR — (16) 

here, in this example, it is computed as mentioned above (presumption) — each — surfacing 
parameter p3 floor line-p3RR after amendment of wheel 24floor-line-24RR — a car — each — 
the surfacing condition from the road surface of wheel 24floor—line-24RR can be presumed 
correctly. 

[0059] First That is, if right rear ring 24RR which is the rear wheel of a revolution inner ring of 
spiral wound gasket surfaces from the road surface when the car is performing clockwise 
rotation transit, since [ for example, ] the fractional force from the road surface which joins right 
rear ring 24RR will become small, The ring speed difference pL before and after computing using 
the above-mentioned formula (2) and (3) based on VWFL-VWRR whenever [ wheel speed / 
which was detected in S120 ], and the crossover ring speed difference pX both serve as a 
negative value (the predetermined value which sandwiched 0 (minute value) being a value out of 
range, if it puts in another way negative value). 

[0060] Moreover, since the car is performing clockwise rotation transit in this case, the right- 
and-left ring speed difference pT computed using the above-mentioned formula (4) based on 
VWFL-VWRR whenever [ wheel speed / which was detected in S120 ] also serves as a negative 
value (the predetermined value which sandwiched 0 (minute value) being a value out of range, if it 
puts in another way negative value). 

[0061] Therefore, the ring speed difference pL before and after computing using above- 
mentioned formula (2) - (4), the calculation result of the crossover ring speed difference pX and 
the right-and-left ring speed difference pT — being based — above-mentioned formula (5) - (8) 
— using — each, if surfacing parameter p1 floor Iine-p1 RR of wheel 24floor-line-24RR is 
computed (presumption) A value forward only in surfacing parameter p1RR of right rear ring 
24RR which surfaced from the road surface (if it puts in another way) the predetermined value 
(minute value) which sandwiched 0 — it is a value out of range, and it is computed as a forward 
value (presumption) and wheel 24floor line which has not surfaced from other road surfaces and 
which was enough gripped on the road surface, 24FR, surfacing parameter plfloor line of 24RL, 
p1FR, and p1RL are computed with 0 (presumption). 

[0062] And a value forward only in the surfacing parameter corresponding to the wheel which 
surfaced as well as the above when wheels other than right rear ring 24RR of a car surfaced 
from the road surface (if it puts in another way) the predetermined value (minute value) which 
sandwiched 0 — it is a value out of range, and it is computed as a forward value (presumption) 
and the surfacing parameter of the wheel enough gripped on the road surface which has not 
surfaced from other road surfaces is computed with 0 (presumption). 

[0063] Moreover, on the other hand, by above-mentioned formula (9) - (12), since |AW**|H (** 
expresses floor line, FR, RL, and RR) is a forward value (or more 0.005 one or less value), 
correction factor p2 floor line-p2RR of each above will be computed as a forward value (a 
different value from 0), respectively. 

[0064] therefore, it is computed using above-mentioned formula (13) - (16) (presumption) — 
each — among surfacing parameter p3 floor line-p3RR(s) after amendment of wheel 24floor- 
line-24RR The value which only the thing corresponding to the wheel which surfaced from the 
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road surface separated from 0 greatly (if it puts in another way) the predetermined value (minute 
value) which sandwiched 0 — it is a value out of range, and will be computed as a forward value 
(presumption), and the thing corresponding to the wheel enough gripped on the road surface 
which has not surfaced from other road surfaces will be computed with 0 (presumption), namely, 
— according to this example — this amendment back — each — surfacing parameter p3 floor 
line-p3RR of wheel 24floor-line-24RR — a car — each — the surfacing condition from the road 
surface of wheel 24floorHine-24RR can be presumed correctly. 

[0065] There is a wheel which surfaced from the road surface in this example. Furthermore, the 
wheel acceleration of this wheel For example, when detected as a value (for example, minute 
value smaller than 0.005 in an absolute value) of predetermined value within the limits which 
sandwiched 0 Since the surfacing parameter after amendment of this wheel is computed as a 
certainly large value compared with the surfacing parameter before amendment of this wheel 
(presumption), in such a case it is computed using above-mentioned formula (13) - (16) 
(presumption) — each — surfacing parameter p3 floor line-p3RR after amendment of wheel 
24flooMine-24RR — a car — each — the surfacing condition from the road surface of wheel 
24floorHine-24RR can be presumed more correctly. 

[0066] The frictional force from a road surface is not added by getting it blocked, for example, 
rising to surface from a road surface in all wheel 24floor-line-24RR(s) of a car. If there is a wheel 
which neither the driving force from an internal combustion engine 21 nor the damping force 
(brake oil pressure which joins a wheel cylinder) from a hydraulic circuit 40 has also joined Since 
the wheel acceleration of this wheel will be detected as a value (for example, minute value 
smaller than 0.005 in an absolute value) of predetermined value within the limits which 
sandwiched 0 The correction factor of the surfacing parameter in such a wheel The surfacing 
parameter after amendment of this wheel which was computed as a value (for example, inverse 
number of 0.005) certainly exceeding 1, consequently was amended by this correction factor will 
be computed as a certainly large value compared with the surfacing parameter before 
amendment of this wheel, that is, in such a case, it is computed using above-mentioned formula 
(13) - (16) (presumption) — each — surfacing parameter p3 floor line-p3RR after amendment of 
wheel 24floor-line-24RR — a car — each — the surfacing condition from the road surface of 
wheel 24floor-line-24RR can be presumed more correctly. 

[0067] in addition, in this example, as a concrete mode of the wheel which neither the driving 
force from an internal combustion engine 21 nor the damping force (brake oil pressure which 
joins a wheel cylinder) from a hydraulic circuit 40 has also joined For example, the condition that 
the damping force (wheel-cylinder 41 RL, brake oil pressure which joins 41 RR) from a hydraulic 
circuit 40 is not added Coupled driving wheel 24RL in (for example, the condition of not 
succeeding in the brakes operation by the operator), 24RR(s) and the driving force from an 
internal combustion engine 21 An internal combustion engine 21 and driving wheel 24floor line, It 
will be in the condition of not being transmitted by balancing with the change gear 22 which 
connects 24FR, and the mechanical frictional force generated in differential gear 23 grade (or). It 
will be in the condition that the driving force from an internal combustion engine 21 is not 
transmitted by cutting a clutch (illustration not being carried out). Driving wheel 24floor line and 
24FR which changed into the condition (for example, condition of not succeeding in the brakes 
operation by the operator) that the damping force (wheel-cylinder 41 floor line, brake oil pressure 
which joins 41 FR) from a hydraulic circuit 40 is not added, either can be considered. 
[0068] and — above — carrying out — processing of S170 — each — if surfacing parameter p3 
floor line-p3RR after amendment of wheel 24floor-line-24RR is computed (presumption), it will 
shift to S180 shortly. In S180, it judges whether surfacing parameter p3FR after amendment of 
forward right ring 24FR is larger than the evaluation multiplier k1 (the predetermined value which 
sandwiched 0 fixed value which is a value out of range and is a forward value). 
[0069] And when it is judged in S180 that surfacing parameter p3FR after amendment of forward 
right ring 24FR is larger than the evaluation multiplier k1 , That is, when it is judged that 
possibility that forward right ring 24FR will surface from a road surface, and a car will fall 
(sideslip) is high Shift to S200, judge the front wheel by the side of a revolution outer ring of 
spiral wound gasket (if it puts in another way, it will be the wheel of the steering steering 
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direction and the opposite side) to be forward left ring 24floor line, and the various actuators in a 
hydraulic circuit 40 (illustration is not carried out) are driven. The damping force which joins 
forward left ring 24floor line, i.e., the brake oil pressure which joins wheel-cylinder 41floor line, is 
made to increase suitably, surfacing parameter p3FR after amendment of forward right ring 24FR 
is decreased (making it forward right ring 24FR touch a road surface, if it puts in another way), 
and it shifts to S210. 

[0070] On the other hand, when it is judged in S180 that surfacing parameter p3FR after 
amendment of forward right ring 24FR is not larger than the evaluation multiplier k1 (i.e., when it 
is judged that forward right ring 24FR grips on the road surface), it shifts to S190 and judges 
shortly whether surfacing parameter p3RR after amendment of right rear ring 24RR is larger than 
the evaluation multiplier k1. 

[0071] And when it is judged in S 190 that surfacing parameter p3RR after amendment of right 
rear ring 24RR is larger than the evaluation multiplier k1, That is, when it is judged that possibility 
that right rear ring 24RR will surface from a road surface, and a car will fall (sideslip) is high Like 
the case where affirmative judgment is carried out in S180, it shifts to S200, and the damping 
force which joins forward left ring 24floor line is made to increase suitably, surfacing parameter 
p3RR after amendment of right rear ring 24RR is decreased (making it right rear ring 24RR touch 
a road surface, if it puts in another way), and it shifts to S210. 

[0072] next, the processing back in S200 — or When it is judged in S 190 that surfacing 
parameter p3RR after amendment of right rear ring 24RR is not larger than the evaluation 
multiplier k1 (i.e., when it is judged that right rear ring 24RR grips on the road surface), it shifts 
to S210. Shortly, it judges whether surfacing parameter p3floor line after amendment of forward 
left ring 24floor line is larger than the evaluation multiplier k1. 

[0073] And when it is judged in S210 that surfacing parameter p3floor line after amendment of 
forward left ring 24floor line is larger than the evaluation multiplier k1, That is, when it is judged 
that possibility that forward left ring 24floor line will surface from a road surface, and a car will 
fall (sideslip) is high Shift to S230, judge the front wheel by the side of a revolution outer ring of 
spiral wound gasket (if it puts in another way, it will be the wheel of the steering steering 
direction and the opposite side) to be forward right ring 24FR, and the various actuators in a 
hydraulic circuit 40 (illustration is not carried out) are driven. The damping force which joins 
forward right ring 24FR, i.e., the brake oil pressure which joins wheel-cylinder 41 FR, is made to 
increase suitably, and surfacing parameter p3floor line after amendment of forward left ring 
24floor line is decreased (if it puts in another way). It is made for forward left ring 24floor line to 
touch a road surface, and it ends the car fall prevention control processing concerned. 
[0074] On the other hand, when it is judged in S210 that surfacing parameter p3floor line after 
amendment of forward left ring 24floor line is not larger than the evaluation multiplier k1 (i.e., 
when it is judged that forward left ring 24floor line grips on the road surface), it shifts to S220 
and judges shortly whether surfacing parameter p3RL after amendment of left rear ring 24RL is 
larger than the evaluation multiplier k1 . 

[0075] And when it is judged in S220 that surfacing parameter p3RL after amendment of left rear 
ring 24RL is larger than the evaluation multiplier k1, That is, when it is judged that possibility that 
left rear ring 24RL will surface from a road surface, and a car will fall (sideslip) is high Shift to 
S230, the damping force which joins forward right ring 24FR is made to increase suitably like the 
case where affirmative judgment is carried out in S210, and surfacing parameter p3RL after 
amendment of left rear ring 24RL is decreased (if it puts in another way). It is made for left rear 
ring 24RL to touch a road surface, and it ends the car fall prevention control processing 
concerned. 

[0076] Moreover, on the other hand, when it is judged in S220 that surfacing parameter p3RL 
after amendment of left rear ring 24RL is not larger than the evaluation multiplier k1 (i.e., when it 
is judged that left rear ring 24RL grips on the road surface), the car fall prevention control 
processing concerned is ended. 

[0077] In addition, processing of S130 is equivalent to the wheel acceleration-measurement 
means of claim 5, processing of S140-S150 is equivalent to the surfacing parameter estimation 
means of claim 4, processing of S 160 is equivalent to the correction factor calculation means of 
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claim 5, and processing of S170 is equivalent to the surfacing parameter amendment means of 
claim 5. 

[0078] It is based on VWFL-VWRR whenever [ wheel speed / of wheel 24floorHine-24RR ]. the 
car measured in this example S120 as explained above (detection) — each — Formula (2) The 
order ring speed difference pL, the crossover ring speed difference pX, and the right-and-left 
ring speed difference pT are computed using - (4), respectively (S140). furthermore, the 
calculation result of the order [ this ] ring speed difference pL, the crossover ring speed 
difference pX, and the right-and-left ring speed difference pT — being based — formula (5) - (8) 
— using — a car — each — surfacing parameter p1 floor line-p1RR of wheel 24floorHine-24RR 
is computed as estimate (S150). 

[0079] It is based on wheel acceleration AWFL-AWRR of wheel 24fIoorHine-24RR. moreover, the 
car measured in this example S130 (detection) — each — formula (9) - (12) — using — a car — 
each — the surfacing parameter p of wheel 24floor-line-24RR, as each correction factor p2 floor 
line-p2RR is computed 1 RR 1 floor line-p (S160) and it is shown in formula (13) - (16) 1 floor 
line-p, 1 RR, it is alike, respectively and multiplication is carried out. each of this correction 
factor p2 floor line-p2RR — each — the surfacing parameter p of wheel 24floor-line-24RR — 
each — each surfacing parameter p1 floor line-p1RR of wheel 24floorHine-24RR — amending 
(S170) — each — surfacing parameter p3 floor line-p3RR after amendment of wheel 24floor- 
line-24RR is computed (presumption). 

[0080] thus — this example — each — computing surfacing parameter p3 floor line-p3RR after 
amendment of wheel 24floor-line-24RR (presumption) — facing — a car — each, although only 
VWFL-VWRR and wheel acceleration AWFL-AWRR are measured whenever [ wheel speed / of 
wheel 24floor-line-24RR ] (detection) whenever [ this wheel speed ] — VWFL-VWRR and wheel 
acceleration AWFL-AWRR — a car — each — it is detectable by processing the signal from 
sensor 31floorHine-31 RR whenever [ wheel speed / which was prepared in wheel 24floor— line- 
24RR ]. namely, the simple configuration using only the signal from sensor 31floor— line-31 RR 
whenever [ wheel speed / which is usually attached in the car in this example ] — each — 
surfacing parameter p3 floor line-p3RR after amendment of wheel 24floorHine-24RR is 
computable (presumption). 

[0081] and in this example, it is computed with such a simple configuration (presumption) — 
each — surfacing parameter p3 floor line-p3RR after amendment of wheel 24floor-line-24RR — 
a car — each — the surfacing condition from the road surface of wheel 24floor-line-24RR can 
be presumed correctly. 

[0082] that is, — this example — each — the value (if it puts in another way) which only the 
thing corresponding to the wheel which surfaced from the road surface among surfacing 
parameter p3 floor line-p3RR(s) after amendment of wheel 24floor-line-24RR separated from 0 
greatly the predetermined value (minute value) which sandwiched 0, since it is a value out of 
range, and is computed as a forward value (presumption) and the thing corresponding to the 
wheel enough gripped on the road surface which has not surfaced from other road surfaces is 
computed with 0 (presumption) this amendment back — each — surfacing parameter p3 floor 
line-p3RR of wheel 24floor-line-24RR — a car — each — the surfacing condition from the road 
surface of wheel 24floor-line-24RR can be presumed correctly. 

[0083] There is a wheel which surfaced from the road surface in this example. Moreover, the 
wheel acceleration of this wheel For example, when detected as a value (for example, minute 
value smaller than 0.005 in an absolute value) of predetermined value within the limits which 
sandwiched 0 The value to which the correction factor of the surfacing parameter in this wheel 
exceeds 1 certainly Since it is computed as (for example, the inverse number of 0.005) and the 
surfacing parameter after amendment of this wheel is computed as a certainly large value 
compared with the surfacing parameter before amendment of this wheel (presumption) in such a 
case — each — surfacing parameter p3 floor line-p3RR after amendment of wheel 24floorHine- 
24RR — a car — each — the surfacing condition from the road surface of wheel 24floor-line- 
24RR can be presumed more correctly. 

[0084] Evaluation to surfacing parameter p3 floor line-p3RR after amendment of wheel 24floor- 
line-24RR is performed (S180, S190, S210, S220). and by this example, it is computed further in 
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this way (presumption) — each — When it is judged that possibility that there will be a wheel 
which surfaced from the road surface and a car will fall (sideslip) is high One damping force is 
made to increase suitably among front-wheel 24floor line on either side and 24FR (S200, S230), 
and the surfacing parameter after amendment of the wheel which surfaced from the road surface 
is decreased (if it puts in another way, it will be made for the wheel which surfaced from the road 
surface to touch a road surface). Therefore, the driving stability of the car at the time of car 
transit (revolution) can be raised. 

[0085] in addition, in this example, it is computed using formula (5) - (8) (presumption) — each - 

- surfacing parameter p1 floor line-p1RR of wheel 24floorHine-24RR If the surfacing parameter 
of one certain wheel is computed as a forward value (the predetermined value which sandwiched 
0 (minute value) being a value out of range if it puts in another way forward value) (presumption) 
After the surfacing parameter of other wheels is computed with 0 (presumption) and two wheels 
of a car have surfaced [ for example, ] from the road surface this — each — surfacing 
parameter p1 floor line-pi RR (as a result, surfacing parameter p3 floor line-p3RR after 
amendment) of wheel 24floor-line-24RR — each — it will be computed as the surfacing 
condition from the actual road surface of wheel 24floor-line-24RR, and a not corresponding 
value (incorrect presumption). 

[0086] However, it sets in the transitional condition that only one wheel before two wheels are in 
the condition of having risen to surface from the road surface, as mentioned above surfaces 
from a road surface, each — surfacing parameter p1 floor line-p1RR (as a result, surfacing 
parameter p3 floor line-p3RR after amendment) of wheel 24floor-line-24RR — each — it is 
computed as the surfacing condition from the actual road surface of wheel 24floor-line-24RR, 
and a corresponding value (presumption). 

[0087] Therefore, in this transitional condition, like the above S200 and S230, if the surfacing 
parameter after amendment of the wheel which surfaced from the road surface is decreased, it 
will be satisfactory [ one damping force is made to increase suitably among front-wheel 24floor 
line on either side and 24FR, and ] practically (if it is made for the wheel which surfaced from the 
road surface when putting in another way to touch a road surface). 

[0088] moreover — on the other hand — this example — a car — each — wheel 24floorHine- 
24RR — the driving force beyond the predetermined value from an internal combustion engine 21 

— or At the time of the sudden acceleration and deceleration which the damping force beyond 
the predetermined value from a hydraulic circuit 40 (brake oil pressure which joins a wheel 
cylinder) joins each, since the sign of the ring speed difference pL before and after not being 
concerned with a surfacing condition from the actual road surface of wheel 24floor-line-24RR 
but computing using formula (2) - (4), the crossover ring speed difference pX, or the right-and- 
left ring speed difference pT may interchange each — surfacing parameter p1 floor line-p1RR 
(as a result, surfacing parameter p3 floor line-p3RR after amendment) of wheel 24floor-line- 
24RR — each — it may be computed as the surfacing condition from the actual road surface of 
wheel 24floor-line-24RR, and a not corresponding value (incorrect presumption) 

[0089] Since it corresponds in such a case, then, more preferably a car — each — the drive 
condition and braking condition of wheel 24floor-line-24RR It supervises by evaluating the 
magnitude of wheel acceleration AWFL-AWRR measured (detection). For example, at the time of 
the above sudden acceleration and deceleration car fall prevention control processing of this 
example — each — it is good to constitute so that it may forbid presuming surfacing parameter 
p1 floor line-p1RR (as a result, surfacing parameter p3 floor line-p3RR after amendment) of 
wheel 24floor-line-24RR. 

[0090] in addition, at the time of the usual transit of a car which it is not at the above sudden 
acceleration-and-deceleration time the condition that two wheels have not surfaced from a road 
surface — setting — each — surfacing parameter p1 floor Iine-p1 RR (as a result) of wheel 
24floor-line-24RR surfacing parameter p3 floor line-p3RR after amendment — each — in such a 
case, since it is computed as the surfacing condition from the actual road surface of wheel 
24floor-line-24RR, and a corresponding value (presumption) each — surfacing parameter p3 floor 
line-p3RR after amendment of wheel 24floorHine-24RR — a car — each — the surfacing 
condition from the road surface of wheel 24floor-line-24RR is correctly detectable satisfactory. 
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[0091] As mentioned above, although one example of this invention was explained, this invention 
is not limited to the above-mentioned example, and can take various modes. For example, 
although the above-mentioned example explained the case where this invention was applied to 
the car (if it puts in another way front drive vehicle) of a front engine front-drive (FF) method, 
even if it applies this invention to the car (if it puts in another way rear drive vehicle) of a front 
engine rear drive (FR) method, it can acquire the same effectiveness as the above-mentioned 
example. 

[0092] moreover — the above-mentioned example — each, in case surfacing parameter p1 floor 
line-p1RR of wheel 24floorHine-24RR is computed (presumption) Although the order ring speed 
difference pL, the crossover ring speed difference pX, and all the right-and-left ring speed 
difference pT were computed using formula (2) - (4) and calculation (presumption) using formula 
(5) - (8) was performed based on this calculation result based on the measurement (detection) 
result of VWFL-VWRR whenever [ wheel speed ] the inside of the order ring speed difference pL, 
the crossover ring speed difference pX, and the right-and-left ring speed difference pT — two - 
- computing — following calculation procedure ** - ** — each — surfacing parameter pi floor 
Iine-p1 RR of wheel 24floor-line-24RR may be computed. 

[0093] ** The calculation procedure of p1 floor line : compute them by carrying out the 
multiplication of the two function values containing two parameters (two among the order ring 
speed difference pL, the crossover ring speed difference pX, and the right-and-left ring speed 
difference pT) computed among three function values max (pL, 0), max (- pX, 0), and max (pT, 0). 

[0094] ** The calculation procedure of p1FR : compute them by carrying out the multiplication 

of the two function values containing two parameters (two among the order ring speed difference 

pL, the crossover ring speed difference pX, and the right-and-left ring speed difference pT) 

computed among three function values max (pL, 0), max (pX, 0), and max (- pT, 0). 

[0095] ** The calculation procedure of p1RL : compute them by carrying out the multiplication of 

the two function values containing two parameters (two among the order ring speed difference 

pL, the crossover ring speed difference pX, and the right-and-left ring speed difference pT) 

computed among three function values max (- pL, 0), max (pX, 0), and max (pT, 0). 

[0096] ** The calculation procedure of p1RR : compute them by carrying out the multiplication 

of the two function values containing two parameters (two among the order ring speed difference 

pL, the crossover ring speed difference pX, and the right-and-left ring speed difference pT) 

computed among three function values max (- pL, 0), max (- pX, 0), and max (- pT, 0). 

[0097] (However, functor which returns the value in the parenthesis in which Functor max 

follows Functor max, i.e., the maximum of the arguments divided with the comma, as a function 

value) 

Moreover, although correction factor p2 floor line-p2RR was computed as a result of [ of wheel 
acceleration AWFL-AWRR ] measurement (detection) in the above-mentioned example as each 
inverse number (specifically the measurement (detection) result of wheel acceleration AWFL- 
AWRR inverse number of the correction value of each absolute value) When there is a wheel 
which surfaced from the road surface, the surfacing parameter after amendment of this wheel 
compared with the surfacing parameter before amendment of this wheel so that it may be 
computed as an always large value (presumption) for example, the measurement (detection) 
result of wheel acceleration AWFL-AWRR — from an internal combustion engine 21 — each — 
as a result of [ of the driving force (driving torque) transmitted to wheel 24floor-line-24RR ] 
measurement (detection) and — from a hydraulic circuit 40 — each — it may amend using the 
measurement (detection) result of the damping force (damping torque) transmitted to wheel 
24floor-line-24RR, respectively, and the above-mentioned correction factor p2 floor line-p2RR 
may be computed as the inverse number of each of this correction value. 
[0098] That is, if it is in the condition that the driving force (driving torque) from an internal 
combustion engine 21 was transmitted to the wheel which surfaced from the road surface, since 
[ for example ] the frictional force from a road surface has not joined this wheel, Whenever 
[ wheel speed / of this wheel ] will blow up to other road surfaces compared with whenever 
[ wheel speed / of the wheel gripped enough ] (if it puts in another way). The wheel acceleration 
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of this wheel compares with the wheel acceleration of the wheel enough gripped on other road 
surfaces. If it is in the condition that the damping force (damping torque) from a hydraulic circuit 
40 was transmitted to the wheel which will become large in the forward direction and surfaced 
from the road surface Whenever [ wheel speed / of this wheel ] will fall compared with whenever 
[ wheel speed / of the wheel gripped enough ] on other road surfaces (if it puts in another way). 
The wheel acceleration of this wheel compares with the wheel acceleration of the wheel enough 
gripped on other road surfaces, it becomes large in the negative direction — ******** — the 
wheel acceleration which became large [ in the direction of one of positive/negative ] in this way 
It amends using the measurement (detection) result of the driving force (driving torque) and 
damping force (damping torque) which are transmitted to this wheel. If the correction factor of 
the surfacing parameter in this wheel is computed as the inverse number of the value (a different 
minute value from 0) of predetermined value within the limits which sandwiched 0 The surfacing 
parameter after amendment of this wheel is computable as an always large value compared with 
the surfacing parameter before amendment of this wheel (presumption). 
[0099] and as a concrete mode which computes correction factor p2 floor line-p2RR by 
amending the measurement (detection) result of wheel acceleration AWFL-AWRR as mentioned 
above It driving-torque-TeFL(s). for example, — first — each — it is transmitted to wheel 
24floorHine-24RR — TeFR, TeRL, and TeRR — and — each — damping torque TbFL, TbFR, 
TbRL, and TbRR which are transmitted to wheel 24floor-line-24RR are detected, respectively, 
and, subsequently what computes correction factor p2 floor line-p2RR in following calculation 
procedure ** - ** can be considered. 

[0100] ** The calculation procedure of p2floor line : (TeFL+TbFL) in <=K, compute p2floor line 
using a formula (9), and, in >(TeFL+TbFL) K, compute p2floor line by the operation which set 
|AWFL|H to 0.005 in the formula (9), p2floor-line=1/0.005. [ i.e., ] 

[0101] ** The calculation procedure of p2FR : (TeFR+TbFR) in <=K, compute p2FR using a 
formula (10), and, in >(TeFR+TbFR) K, compute p2FR by the operation which set |AWFR|H to 
0.005 in the formula (10). p2FR=1/0.005. [ i.e., ] 

[0102] ** The calculation procedure of p2RL : (TeRL+TbRL) in <=K, compute p2RL using a 
formula (11), and, in >(TeRL+TbRL) K, compute p2RL by the operation which set |AWRL|H to 
0.005 in the formula (11), p2RL=1/0.005. [ i.e.. ] 

[0103] ** The calculation procedure of p2RR : (TeRR+TbRR) in <=K. compute p2RR using a 
formula (12), and, in >(TeRR+TbRR) K, compute p2RR by the operation which set |AWRR|H to 
0.005 in the formula (12), p2RR=1/0.005. [ i.e., ] 

[0104] (However, the driving torque of a coupled driving wheel always performs the above- 
mentioned calculation as 0 among driving torque TeFL-TeRR.) Moreover, K is a predetermined 
value (constant). 

Driving torque TeFL-TeRR and damping torque TbFL-TbRR are different values for every wheel 
here. Driving torque TeFL-TeRR For example, the engine speed detected by processing the 
signal from the various sensors usually attached in order to control actuation of the internal 
combustion engine 21 of a car, Whenever [ change-gear-ratio etc. and wheel speed / which is 
detected by processing the signal from a sensor whenever / wheel speed ], It is detected by 
using the map (illustration not being carried out) which set up beforehand relation with 
corresponding driving torque TeFL-TeRR (presumption). Damping torque TbFL-TbRR For 
example, the master cylinder internal pressure detected by processing the signal from the 
various sensors usually attached in order to control actuation of the various actuators 
(illustration is not carried out) formed in the hydraulic circuit 40, It is detected by using the map 
(illustration not being carried out) which set up beforehand relation with corresponding damping 
torque TbFL-TbRR (presumption). 

[0105] That is, it realizes using above-mentioned calculation procedure ** - ** with the simple 
configuration only using the signal from the sensor usually attached in the car like [ the above- 
mentioned mode which computes correction factor p2 floor line-p2RR ] the mode of the above- 
mentioned example, and in the mode which computes correction factor p2 floor line-p2RR using 
above-mentioned calculation procedure ** - **, in this way Since the correction factor of the 
surfacing parameter of this wheel can be computed as a value (for example, inverse number of 
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0.005) always exceeding 1 when there is a wheel which surfaced from the road surface The 
surfacing parameter after amendment of this wheel is computed as an always large value 
compared with the surfacing parameter before amendment of this wheel (presumption), namely, - 
- this mode — each — surfacing parameter p3 floor line-p3RR after amendment of wheel 
24floor-line-24RR — a car — each — the surfacing condition from the road surface of wheel 
24floor-line-24RR can be presumed much more correctly. 

[0106] in addition, correction factor p2 floor line-p2RR — not computing — each — surfacing 
parameter p1 floor line-p1RR of wheel 24floorHine-24RR — calculation (presumption) — 
carrying out — this — each — surfacing parameter p1 floor line-p1RR of wheel 24floor-line- 
24RR — a car — each — it is also possible to presume correctly the surfacing condition from 
the road surface of wheel 24floor-line-24RR. 

[0107] That is, a value forward only in the surfacing parameter corresponding to the wheel which 
surfaced from the road surface as mentioned above (if it puts in another way) the predetermined 
value (minute value) which sandwiched 0, since it is a value out of range, and is computed as a 
forward value (presumption) and the surfacing parameter of the wheel enough gripped on the 
road surface which has not surfaced from other road surfaces is computed with 0 (presumption) 
this — each — surfacing parameter p1 floor line-p1RR of wheel 24floorHine-24RR — a car — 
each — the surfacing condition from the road surface of wheel 24floor-line-24RR can be 
presumed correctly. 

[0108] and — such — each — surfacing parameter p1 floor line-p1RR of wheel 24floor-line- 
24RR — a car — each — the mode which presumes the surfacing condition from the road 
surface of wheel 24floorHine-24RR for example, — each — the four-wheel drive car with which 
the driving force (driving torque) transmitted to wheel 24floor—line-24RR becomes the same — 
In the car with which it had the antiskid-control device which the damping force (braking torque) 
transmitted to a wheel (left-hand side wheel 24floor line, 24RL and right-hand side wheel 24RL, 
24RR) on either side controls not to differ extremely with a wheel on either side, it is especially 
effective. 

[0109] That is, if one wheel surfaces from a road surface, since only whenever [ this one wheel 
speed / of a wheel ] will be detected as a completely different value from whenever [ wheel 
speed / of other wheels ] in such a car Only the surfacing parameter corresponding to the wheel 
which surfaced from this road surface will be computed as a value (the predetermined value 
which sandwiched 0 (minute value) being a value out of range, if it puts in another way forward 
value) which is separated from 0 enough (detection), and the surfacing parameter of other 
wheels will be computed with 0 (presumption), therefore, correction factor p2 floor line-p2RR — 
each — even if it does not amend surfacing parameter p1 floor line-p1RR of wheel 24floor-line- 
24RR — surfacing parameter p1 floor Iine-p1 RR before amendment — a car — each — the 
surfacing condition from the road surface of wheel 24floor— line-24RR can be presumed 
sufficiently correctly. 

[01 10] moreover, on the other hand, it was measured by the same technique as the above- 
mentioned example (detection) — each — the wheel acceleration of one specific wheel among 
wheel acceleration AWFL-AWRR of wheel 24floor-line-24RR — beyond predetermined time — 
abbreviation 0 (if it puts in another way) if it is the value of predetermined value within the limits 
which sandwiched 0 beyond predetermined time, it is in the condition that this wheel surfaced 
from the road surface — presuming — you may make — this case — a car — each — the 
surfacing condition from the road surface of wheel 24floor-line-24RR can be presumed correctly. 

[01 1 1] That is, only the wheel acceleration of one specific wheel among wheel acceleration 
AWFL-AWRR of all wheels is abbreviation 0 (if it puts in another way) beyond predetermined 
time. If it is the value of predetermined value within the limits which sandwiched 0 beyond 
predetermined time, for other wheels, the frictional force from a road surface will work at least. 
The frictional force from a road surface does not join this one specific wheel. The driving force 
from an internal combustion engine 21, Since it can presume that the damping force (brake oil 
pressure which joins a wheel cylinder) from a hydraulic circuit 40 is not added, either, it can be 
presumed that it is in the condition that this one specific wheel surfaced from the road surface. 
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[01 12] in addition, this voice — like — setting — each, in order to prevent the presumed error 
at the time of presuming the surfacing condition from the road surface of wheel 24floor-line- 
24RR Although it presumes that it is in the condition that this wheel surfaced from the road 
surface when the wheel acceleration of a wheel is detected beyond predetermined time as 
abbreviation 0 (value of predetermined value within the limits which sandwiched 0 beyond 
predetermined time when putting in another way) What is necessary is just to set suitably the 
time amount (the above-mentioned predetermined time) whose wheel acceleration of this wheel 
set up in order to presume surfacing from the road surface of this wheel is abbreviation 0 (value 
of predetermined value within the limits which sandwiched 0) as characteristic different time 
amount to every car (type of a car). 

[01 13] Next, the example of an experiment which supports the effectiveness which the above- 
mentioned example mentioned above has is explained. 

[Example of an experiment] when revolution transit of the experiment car with which it had the 
same car behavior presumption equipment as the above-mentioned example in this experiment is 
carried out it is computed using formula (13) - (16) (presumption) — each — surfacing 
parameter p3 floor Nne-p3RR after amendment of wheel 24floor-line-24RR — a car — each — 
it verified whether the surfacing condition from the road surface of wheel 24floor-line-24RR 
could be presumed correctly. 

[01 14] The result of this experiment is explained using drawing 3 and drawing 4 . first, drawin g 3 
(a) was detected in this experiment car — each — the change to time amount progress of 
VWFL-VWRR is shown whenever [ wheel speed / of wheel 24floor-line-24RR ]. 
[0115] And in drawing 3 (a), it sets in the time zone between abbreviation 0-1.3sec(s) in drawing. 
Whenever [ wheel speed / of wheel 24FR on the right-hand side of this experiment car, and 
24RR ] VWFR, Since VWRR was detected as a larger value than VWFL and VWRL whenever 
[ wheel speed / of left-hand side wheel 24floor line and 24RL ] and the relation of a detection 
value is reversed whenever [ this wheel speed ] in a subsequent time zone (time zone between 
abbreviation 1 .3-2.5sec(s)), By this experiment car, it turns out that the steering (illustration is 
not carried out) was steered rightward during anticlockwise rotation transit. 
[01 16] Moreover, in drawi ng 3 (a), it sets in the time zone (especially abbreviation 1.4-2.3 time 
zone between sec(s)) after the steering was steered rightward as mentioned above. VWRR is 
detected [ whenever / wheel speed / of forward right ring 24FR ] whenever [ wheel speed / of 
right rear ring 24RR ] as VWFR and a value which separated greatly. Two time zones in the time 
zone after this steering was steered rightward (in detail) In the time zone between abbreviation 
1.7-1.95sec(s), and the time zone between abbreviation 2.15-2.3sec(s) Only VWRR is detected 
whenever [ wheel speed / of right rear ring 24RR ] with abbreviation regularity (whenever [ wheel 
speed / by which the wheel acceleration AWRR of right rear ring 24RR will be detected with 
abbreviation 0 (value of predetermined value within the limits which sandwiched 0) if it puts in 
another way ]). That is, by this experiment car, in the two above-mentioned time zones, right 
rear ring 24RR surfaces from a road surface, and is considered to have changed into the 
condition (condition that the frictional force from a road surface is not added, but neither the 
driving force from an internal combustion engine 21 nor the damping force from a hydraulic 
circuit 40 is also added if it puts in another way) of having raced. 

[01 17] On the other hand, drawin g 3 (b) - (d) shows the change to time amount progress of the 
ring speed difference pL before and after computing using formula (2) - (4), the crossover ring 
speed difference pX, and the right-and-left ring speed difference pT based on the measurement 
(detection) result of VWFL-VWRR, respectively whenever [ wheel speed / which was shown in 
drawin g 3 (a) ]. In drawin g 3 (b) - (d), in addition, the order ring speed difference pL, crossover 
ring speed difference pX, And a sign is replaced for convenience and the broken line shows the 
part which showed the part by which the right-and-left ring speed difference pT was computed 
as a forward value as the continuous line as +pL, +pX, and +pT, respectively, and was conversely 
computed as a negative value as -pL, -pX, and -pT, respectively. 

[01 18] moreover, on the other hand, drawin g 4 (a) was computed using formula (5) - (8) based on 
the calculation result of the ring speed difference pL before and after showing in drawin g 3 (b) - 
(d), the crossover ring speed difference pX, and the right-and-left ring speed difference pT 
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(presumption) — each — the change to time amount progress of wheel 24floorHine-24RR of 
surfacing parameter p1 floor line-p1RR is shown. 

[01 19] Moreover, drawin g 4 (b) was detected by carrying out differential processing of the 
measurement (detection) result of VWFL-VWRR whenever [ wheel speed / which was shown in 
drawin g 3 (a) ]. It is based on wheel acceleration AWFL-AWRR (illustration is not carried out) of 
wheel 24floor-line-24RR. each — it was computed using formula (9) - (12) — each — the 
surfacing parameter p of wheel 24floorHine-24RR — the change to each time amount progress 
of correction factor p2 floor line-p2RR is shown 1 RR 1 floor line-p. 

[0120] And the calculation (presumption) result of surfacing parameter p1 floor line-p1RR which 
showed drawing 4 (c) to drawing 4 (a), based on the calculation result of correction factor p2 
floor Nne-p2RR shown in drawin g 4 (b) f it was computed using formula (13) - (16) (presumption) - 
- each — the change to the time amount progress of surfacing parameter p3 floor line-p3RR 
after amendment of wheel 24floor-line-24RR is shown. 

[0121] In addition, although there is a part shown as if some parameters in drawing (correction 
factor p2 floor line-p2RR in drawin g 4 (b) and p3RR in drawin g 4 (c)) became fixed at the upper 
limit, after reaching the upper limit of the axis of ordinate of a graph in drawin g 4 (b) and (c) This 
shows that these parameters serve as a value beyond the upper limit of the axis of ordinate of a 
graph in this part. 

[0122] and — from drawin g 4 (c) — each — surfacing parameter p3 floor line-p3RR after 
amendment of wheel 24floor—line-24RR — a car — each — it turns out that the surfacing 
condition from the road surface of wheel 24floorHine-24RR can be presumed correctly. That is, 
it sets in the two above-mentioned time zones considered that right rear ring 24RR surfaced 
from the road surface by d rawin g 4 (c). Surfacing parameter p3RR after amendment of right rear 
ring 24RR is computed as a bigger value than the evaluation multiplier k1 (presumption). Wheel 
24floor line which has not surfaced from other road surfaces and which is considered to grip 
enough on the road surface, 24FR, surfacing parameter p3floor line after amendment of 24RL, 
p3FR, surfacing parameter p3 floor line-p3RR after amendment since p3RL is computed with 0 
(presumption) — a car — each — it turns out that the surfacing condition from the road surface 
of wheel 24floor—line-24RR can be presumed correctly. 

[0123] therefore, it is computed from the experimental result shown in draw i n g 3 and drawing 4 
using formula (13) - (16) (presumption) — each — surfacing parameter p3 floor line-p3RR after 
amendment of wheel 24floor-line-24RR — a car — each — it has checked that the surfacing 
condition from the road surface of wheel 24floor-line-24RR could be presumed correctly. 
[0124] At drawing 4 (a), VWRR in in addition, the time zone (time zone between abbreviation 1.4- 
2.3sec(s)) detected as a value greatly left [ whenever / wheel speed / of right rear ring 24RR 1. „ 
with VWFR whenever [ wheel speed / of forward right ring 24FR ] by drawin g 3 (a) Surfacing 
parameter p1RR of right rear ring 24RR is a forward value (if it puts in another way). Are a value 
outside the predetermined value range which sandwiched 0, and it is computed as a forward 
value (presumption). Wheel 24floor line which has not surfaced from other road surfaces and 
which is considered to grip enough on the road surface, From 24FR, surfacing parameter p1 floor 
line of 24RL, p1FR, and p1RL being computed with 0 (presumption) each — surfacing parameter 
p1 floor line-p1RR before amendment of wheel 24floor-line-24RR — a car — each — the 
surfacing condition from the road surface of wheel 24floor—line-24RR is known by that presuming 
correctly is possible. 

[0125] that is, in the time zone between the above-mentioned abbreviation 1 .4-2.3sec(s) When 
right rear ring 24RR surfaces from the road surface, it is thought that the frictional force from 
the road surface which works to right rear ring 24RR is small (in the two above-mentioned time 
zones, further). It is thought that the frictional force from a road surface has not joined right rear 
ring 24RR. Surfacing parameter p1RR of right rear ring 24RR In such a condition that right rear 
ring 24RR surfaces from the road surface From being computed as a forward value (the 
predetermined value which sandwiched 0 being a value out of range, if it puts in another way 
forward value) (presumption) each — surfacing parameter p1 floor line-p1RR of wheel 24floor- 
line-24RR — a car — each — the surfacing condition from the road surface of wheel 24floor- 
line-24RR is known by that presuming correctly is possible. 
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[0126] In addition, although there is a time zone when surfacing parameter plfloor line of forward 
left ring 24floor line and surfacing parameter p3floor line after amendment are computed as a 
forward value (the predetermined value which sandwiched 0 being a value out of range if it puts 
in another way forward value), respectively (presumption) in drawin g 4 (a) and (c) Although it is in 
the transitional condition that surfacing parameter p3floor line after amendment of forward left 
ring 24floor line does not serve as a bigger value than the evaluation multiplier k1, and forward 
left ring 24fIoor line surfaces from the road surface in these time zones, it is thought that it is 
still in the condition of gripping on the road surface. 



[Translation done.] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgLejue 



2004/03/25 



THIS PAGE BLANK (usptq) 



aOBMHW (JP) (12) & B9#^&ft (A) (lDMFflWftllM 

#132001-88670 
(P2001-88670A) 

(43) <&m B ¥/£l3*F 4^ 3 0 (2001.4.3) 

GDintci. 7 mmn 

B 6 0 T 8/24 



F I 

B60T 8/24 



f-73-r(##) 

3D0 4 5 



St*«CO»5 OL (3: 17 H) 



csixunre 


ftmm 1-272597 


(71)fflKA 000004260 




(22)ffl|gB 








¥«1 1 ¥ 9 £ 27 B (1999. 9. 27) 


































(74)f$SA 100082500 
















F^-A(ft#) 3D045 BB37 EE21 GG28 





(54) ^^IMSfefrfeRD^B 



(57) iwm 

*aH£L (S 1 2 0, S130) % tttHKAsmtrx 

p 1 F L =max (p L. O) • max(- p X. O) ■ max ( p T , 
0) 

p 1 FR=max(p L, O) • max(p X, O) ■ max(— p T , 
O) 

p 1 R L=max(- pL.O) • max(p X. O) • max (pT, 
O) 

p i RR=max(- pL.O)- max(~ p X, O) ■ max(- p 
T. O) 

p 1 F L~p 1 RR£Sti!L (S150) , Jb 
\Z % Z(D&±/^*-$ p 1 F L~p 1 RRfC. m&to 
i£S<D&&t?fc£*fiIE&gitp 2FL-p 2RRf*/?i 
U? 6 (S 1 7 O) 0 




(2) 



001-88670 



[it ^ii 1 ] mmMnm^. mmm(D&mm<D5 *>© 

pL= (VWFR + VWFL) - 
pX= (VWFR + VWRL) - 
pT= (VWFR + VWRR) - 
({& U VWF L : HKtfKDlHSaSK* VWFR : q&mT 
*KDllfEaIS. VWRL : SftttCDHKaSffi. VWR 

aj^w®-®(cr. s«nta>»±/<^>— * P 1 fl. 

SIHI<DS±/<7y-^p1 FR, £mfjfc(D^±y\ 0 7* 
— * p 1 R L . &-tPe«*M>»±/^ >-^p1RR? 

titbit * l r xtu -r h z t & mt t f i mnmmktt 

® P 1 F LCD'Jtffi^lH : 3 0(7)BI»«max(p L, 0). 
max(— p X, Ok max( p T, 0) <D o *>'J>t£ < kt> 2 0(D 

© p 1 FR(D^ai¥JlI : 3O0T)HIBcfImax(p L r 0). 
max(p X, Ok max (— p T , 0)(Z>5 < <t £ 2"D(D 

H*tt**j|:Lrji:ai-*-*. 

@ p 1 R LCOfftii^jll : 3 OCOP^filmax (- p L, 
OK max(p X, Ok max(p T, 0) (7) 5 £ 4> 2 

© p 1 RRtf^ifc^Jli : 3^C7)llifefilmax(-p L, 
0) „ max(-pX, 0) s max (— p T , 0) <Z) ? *>4>& < k 

pL= (VWFR + VWFL) - 
P X= (VWFR + VWRL) - 
p T = (VWFR + VWRR) - 
({ML. VWF L : £fftfi<7>0iEilJ^ VWFR:^f 
teCDIalfeSJS. VWRL : £S£it0)(H]$EiI£. VWR 

l. 3E*HjSS»px. ar/^teajtMpT^a^^ 

fc<£*,2-D£S:asU KKUfSJUlc*^*, TEWfcti 
fI®-®lCt, £H9$g<D;?±^5*--$ P 1FL^ 

iiOil±/^>^p'l fr. £f£te<7>;?±/^*- 

$ p 1 RL. Rttftm<D&±ti?*—9 p 1 RRtft 

Q p 1 F L (DW^m : 3 OOHflgfcfitmax ( p L, 0 K 
max(- p X. 0 k max(p T, 0) <D 5 < £ £ 2O0 

@ p 1 F R 0)3¥{±}^jlH : 3 0<Dfif]gfcfiiniax(p L. Ok 
max(p X, Ok max (— p T , 0) <D ? -fc>4- N & < t £ 

<3) p 1 R L OXih^m : 3 OCDHI^ffimax (— p L , 



O^TlE3^C 
(VWRR + VWR L) 
(VWF L + VWRR) 
(VWF L + VWR L) 

%2o<7)ia&ffi£i£a^T3tmt-£o (§i, m&tm 

maxli. H»E#maxlz8t<SattrtG>tt. HP^. 
12^-) 

«tt*tLfc«riB#3Mtfl>*±/^^y-5rp 1 FU pi 
FR. p 1 RL S p 1 RR*/?(D«iE«»i:-Lr. HufB 

-^p1FL pIFR. p1RL. p1RR*^|:i 
ff.LT. iE#¥Sfl)S±/^^-^p1FL, P 1F 
R. p 1 RL, p 1 RR*:X£ffiJE-t%Zk&¥f®Lk + 
«R*9f 2 dEttttVSMtl 

«9E*iS(Dft*»t<oiiitKas**^;wst-**iiaa2H 
»*iiia*as^sicTais**t.fciiiiEft*iia)0iia 

®fcS^5#TfB3x^ 
(VWRR + VWR L ) 
(VWFL+VWRR) 
(VWF L-hVWR L) 

0k max (p X, Ok max (p T, 0)a)5%'>*< 2 

© p 1 R ROKas^W : 3 oa>B8fSfi£max(- p L, 
0 k max(- P X, Ok max(-pT, 0)(D5^ / P^< k 

*2oa>w*tt£**LT*arr5. «au kse-si- 

maxtt. H»E#maxlztt<g5Blrt(Dffl % HP*>. 

»E5*±/<^ ^ — * t&fe^mzxM. a ^^itjfB^&mfi 

0iH/^7>-^p 1 FL, p1FR, p1RL. P 1 

RR*^a>«iEa»"t LT. BfFE#*ttCDl5HE*oaiJS[(7) 

Eft*ltCZ)S±/^y— 9 P 1 F L % p1FR, pIR 



(3) 



ftm 2001-88670 



U p 1 RR*^i:l5Lt, tnu&mm<D&±'^* 

— ^p1FL, P1FR, pIRL. p1RR*/rfM 
IE r 4 5¥± / « 5 * - * t % 

[000 1] 
[0 0 0 2] 

cky % m^cDicii'j cute) ^(»jh-r^m^$E^ji»it^jffli 

[0 0 0 3] f LT, w0J:5tt*H1EfllK±ttM=£ 

^&a>S±ttlB(DNIS^ftj: LTf*. 

1 -7 25 6 8#|::TliB*Lfc<J:?lZ % 

m^ommm (j*it\ mtika&t.E-r) sang 

[0 0 0 4] m&toizit. *H*<lfeiaj£fr«0> 
4. 

[0 00 5] BDlttt*«li*&3±LTl^ 

[0006] o*y % c<&cfc9ic«aj**i*;S±/<7> 

ttS#fcH«J:y;fc*'<fcofcJfS. W*>. BBAtttf 
B»**&#±LfcCfc**aiU MtflEfl (Sis) f 

T>y-XTT«fin=r*ctfc < fcyiEfl (4R6) £R5 
xh"T & c £ a<r*£ £> <r> v fc 4 o 



[0 0 0 7] 

*ffi0>ftm»<DBffifr&a>5S±ttffi (o£y. ^±/\'v 

(Dtts^tT^or-Ji. mw(ca«ayftit&*i 

[ooos] *»wfi±EwajiS6»»-r«fc»i=a:* 
*ifctia>-efey % *o>§Mte % *w=ii»Mfcyftit6*i 

[0 0 0 9] 

zom&t)<mmfr*&±Ltzvim\~&&kmfc'? 

[0 0 10] CCDJ:5lr % (If*3g1 ) T* 

■r*-i:ic,fcyttttj-r6ct){)<-e*4<D-c. 
(li*4Ii) i*, *@5ica*ttyftrt&*irt^*»na 

[00 11] tut, ICc£;ft 

&a>»±««i*jEafcit3Er*ci:3&<-e*4 0 o*y* 
i o(om«a>iaSADi$fi/f it*<RFfSB#HJa±sso 

ktfv£Z>0)T-Si>Z>o 

[0 0 1 2] N % *^a^^;i (RMi) -ctt, 
^BffiA^<D»±ttffl$ttS-r*PBO)ftSKa*l»Cfc 



(4) 



ftffi 2001-88670 



mm) it. (*fi) *(c»*ft. h#3b# 

p L= (VWFR + VWF L) 
P X= (VWFR + VWRL) 
P T= (VWFR + VWRR) 
({BLs VWF L : £Buli<D@&j£^ VWFR: ^ 
ttCDSHKitff. VWR L : £&*&<0[sl&ii£. VWR 

2o£*UL* COJWMSJRlz*^*. TIB 
JtttJ^JlBCD-ffilzT. #*||(&»ffifr&(D#±ttjB£S 

/^p1FL, *flHt(D5?±/<7/ — £ p1FR, £ 

/-❖pi RRSJtSfittLTJtfcBI-So 

[0014]® p 1 F LOWtb^BH : 3OC0H^fitma 
x(p L. Oh max(- p X, Oh max (pT, 0)CD5*>'>&: 

© p 1 FR(Dg:tii¥Jli : 3 0(DBBSMfimax(p L, 0h 
max(p X, Oh max (— p T, 0) <D 5 < t% 20(D 

H»«*surLrjmi-r*. 

[0 O 1 5] <3> P 1 R L(DJWJ^!« : 3-D(Z)il»«ina 
x(— p L, Oh max(p X, 0). max(p T, 0)G)5%d>£: 

< t $ 2 ocd hsui « nut l t jttu <r « o 

® p 1 RRtf^fcfi^ill : 3 0©B8»ffimax(--p L. 
0). maxhpX.O), max (-pT, 0) <7) 5 < <b 

[0 0 16] (§L, MttE#max(±« H^IB^-maxfz^ 

ccDjcdf^. «#«2) tut* 3raa>«-m 

sjfefTi»i=fcct4*W(DW«(Diaiiajef£(t£ais-r 
&*LfcJMia£-fe *<om-^£ « c t m * y 

8WJ-r4c:i:)b<-c*4a)-e. («#92) 

[0 0 17] tLt, (IS*II2) Ccfc^ 

^a>*5<p«»ft«rt(=TjHa (WIS) 
«»-eft4**li3WHHB^6»±Lr^< £&$ifz 



[0 0 13] H*a2|rE«(D*lB*«i«l3e*a 

*^i$t^o fit, fi-vitoiaiEiKfleoasiSKrz 

(VWRR + VWRL) 
(VWFL + VWRR) 
(VWF L + VWR L) 

titi. ■ 

[0018] zom-Ss mm^i^m^^n^ 

^■c»:tt**t*5fe«r(iaflE»pT*aa>« (Siwihh, 

«. sot, ±E«r««iafti6pL."2fi5**ias«p 
x. atfttnaMpTO)?*, *<E<fct2ot» 
at. co>jtut>jiii=at^#. ±E«tH*w®'-©r= 

T\ &mtmO>&±'^*— $ P 1 FL, p1FR. P 1 

fit) £LT*aj (HIS)' tta>KH*&*±LTt* 

1FL'p1FR, p 1 R LI* 0 tltti^^lljo 
[0 0 1 9] fLt, *X0J£& (»**2) d^ft 

*Hto)j»±/^>— ❖itotstH (flue) **L4o>-e. 

(H#«2) l=**tf*. C(D«*(i<D;*±/< 

[0020] M<*ff)fz(i. ±E«-*ttO)5¥±/^ 
^ + ^toSSLfcHBfitfc (OS- 
*^eHr3fe»«SH^a>ttt?*oT. iECDffl) *y*#tt 

Tite-r*c:i:3b<t?#4.- 

[002 1] fit, Z.C7)J: ^(--Ttlf^. K®A>&5?± 

It. HffiB*MJSl±. 0 S«A/f£Br^fittSBrta>«) fcft 
«*-r*ci:3&<-c#4. Q*.y. If *If 1 ICfBKCD^B^ 

(flittf. ttBEIsItt) 3&^6©Mill*A<. BffiA^SJiL 

b§o (sim-rtti*. Bre«fBaJ5i±. os^*^/•£ms^gl5 



(5) 



tffffl 2001-88670 



<W#«2) VI*. C^5M^feott, ± 
E(7)J:5ir|fflfi«ftSjai:SS-r4ci:lz € fc-DT. 8§® 

[0 0 2 2] ^fc, If*ll3(ZlB|g(7)^fag^S)}t 
^^Ocfc5lc. lf*il2fzfBiS^^ia|^ifi|tS^;i!r 

P 1FR. P 1RL. p 1 RR$L*<DffijEm%Lt L 

r. &*«fio@|£j!in5iS<^ailSJSS^/?<7)j£8ft$s:£f3 

£p1FL. p1FR, pIRL. pIRR^^Cfl 
LT. &mti<7>;?±/^p<— £ p 1 FL, p 1 FR, p 
1RU p 1 RR**£«|aELTt,fil\/ 
[0 0 2 3] ZOmS. #*lia)»±/^y-5r p 1 F 
L. p1FR s pIRL. p 1 R R**(D*tIE<£gfc£g 

tiz&y&&-r&zt&v$&<Dv. *§zwx& am 

113) li. ±E*M*a (H*a2) iH», SWca . 

[0 0 2 4] fit, (flt*«3) fZ^+L 

*(ia)ffljEffta)3±/<^y— smct, Sffias-^ttaB 

1FL. pIFR. pIRL, pi RR*/?<DffiiEf&$fc 

ttrc^JS-r^^O/flt^ O^P,**<BttLfcfi| (&K 
"i"*U** p$ttA//£BfSffl|6IBna)ffl) tLTffffi (ft 
36) £*u <6a>B®;6*S;¥±L-Ct>#l\ Kffiic+»^r 

c©«.*it(D»jE*©3i±/<^>-^icr. visa 

[0 0 2 5] *S8W*£ (K*«3) VI*. S&® 

^t>S±L/=mia*<fcy. ca>m(t<©EHE/ra5Sg3&< % £)j 

fit) <b:LT&£ij£;K6i§^|z. Z<&Sita>tllHEf6<&S± 



■**yjEiii=**r*ctA«-e*4. 

[0 0 2 6] O^LJ. mia5<75±r<Dm^(D* 
BB*6»±**Zfc|zJ:yBB*&©MBaMto 

*H*W]«ir«t!l«i*ag^SAx&a)«ijiji*t,*nt> 
oTl^i**$i7&<fc*uS. z.(Dmi®<D\sl$£l)njgm*o $ 
tt^*£Br£ffiffiHrt<D«t (0<t»fc4«/]\ffi) tfcft 

4ffi£ LTSfcH*;lv *<»t&m % Z<Dt$UEmmz± y*g 

*4>BB* bO)S±^j cfc y 3E«f::*ie*-s c <h *><t*' 

[O0 2 7] M. *%9J;&& (R*H3) 0)ffl»fcr. 

fri*, mHaXsJKADilS^O (AIM*. »3*ttA<oiz« 

> - 2 <Z> tt IE & » £ 0 <7> <fc -T * ;H M. £ 'rrt> ft t * £ 5 
\z-f&tz&>. mte<D[el|E*DjSffi)5i<0 Ufciw** $fe^rfitA< 

com$ico[5ifE*pSJt<t Lro<tMft4^TSiil (ibtttto 

[0 0 2 8] ^/c. **t<D0e*iStt*<. *0>lft»»*< 

m&toiEmizfotx 1 , x(*-it-r«^ ^LN(i. c 

[0 0 2 9] ZCD^oiZi-tlit. &m&<J)t$jE'ik<Dm± 
*©lft»B*/haF^B4:LT*ai (tt£) 
/cffiiE^co>?±/\ 0 ^ ^ — ^ icr . mia5<Da-mfB(DB®*> 

[0 0 3 0] *«H^^S (01*413) (Dgl^fcr 

was (its) *tt«ffliEa©ft*ito!)S±/<^^— 

fift<. 0i]tU£. &mi!ia)IsI^ft]SS<7>»ISISS*^<D 
[0031] z<D£5lzirtiit^ &mm<DffilE'&<n&± 



(6) 



&m 2001-88670 



[0 0 3 2] JlttHClli. #lM»'a)»jEa(D>*±/^/ 
-*03%. *1»««RJ:y;fc*<ttofc*©" (Dtl 1 

y*#<34-3fc*0» *\ *LM*K2 , 

S) * fife tan? • ^®«»ffi^«2fffl&ffRka)«»ffi 
0X(*IEa)fil<b:LT*tti 

p L- (VWFR + VWFL) - 
pX= (VWFR + VWRL) - 
pT= (VWFR + VWRR) - 
(fiU VWFL : 2EJ9ltOIsHEaS. VWFR :fii 
feKDteHsil^ VWRL : filftltOEIlEXa. VWR 

U ^iiMSpX, &tf&&tKkflESpT0>?*d> 
ft<tt2-3*j|:usL, c<DJWJte»iz«^#. te* 
tti¥im®-©f-r. ^mm(D^±/<=7^-^ P ifl, 

SlIMiO?^/^*— "* P 1 FR. t«H0)»±/< J 5P< 
p 1 R L . &tf:6«ta>S±/<T * — * p 1 R R £ 

[0 0 3 7] © pi FLCDHdi^jll : 3 0<7>|If]3&fiima 
x(pL,0), max(— p X, 0) % max(p T, 0)<7)5 

< fc*2oa>MR«£RjrLTjfffl**. 

© p 1 FRGO^ft^jll : 3 0<DdS&filmax(p L, 0). 
max (p X, 0). max(- p T, 0)0)5 £*> 2 OCD 

SftffitfMrL-cjfttj-f *. 

[00 3 8]® p 1 R LOffft^lUI : 3 0(DM^iSma 
x(-pL.O), max(p X, 0) % max (pT, 0)<7)5*>*^#: 
<i*2o©HR»£R»LT«art"*. 
® p 1 RR(0£fcH¥]« : 3 0(DM^{Imax(-p L, 
0). max(- p X, 0). max (— p T , 0)0)9^*6 < t 
4,2O0)||»tt*StJtLTimi'r*. 

[0 0 3 9] (fi U UlifcfS^maxI*. H»C«naxl=ffi 



±#ft|CDjf .3E09fl[-eft«fFfliffft (±E 
nSWiCMt^lWM) *iot£ctR*U 

[0034] #«a<D»jE«a>s±/^* 
-*tf>5*>. c(DjE(Dflt-efe§ 1 ooMMcfcy** 

RjfcaMMifcfcio-efc*. 
[0035] ss. #Mia>ttiEtta>»J:/<^ 
OXIilEOffitLTjfffi (its) -TSJIftfftlifitLT 

[0 0 3 6] HW*4l::SBR(D#gE{±. »*J12 

#«i=ra«$4xfc*»it(DiaiEa*(c«r5#TiB3sc 

(VWRR + VWR L) 
(VWF L + VWR R) 
(VWFL + VWRL) 

<g5ffi^c7)is. sp*>. *>vT?is«£*ifcS[»a)5%a> 
tto-c. (tfi*3S4) Mica*ifty 

n It 6 ttr I* 5 m*i t> 0>fl#f£ it &m I * & 

[0040] ;^fc. m&msiz&mco&wi*. w**3 

»Jt3t*«(D3BWCfcy. K*4t4f=E8<0*;io*M4t 

jE«»Jwi#Rf=r. *-h/^>— *it*¥Ri=rn:ja 

Sttfc^SlfiajS-t./^^^— ^ p 1 FL V p 1 FR. p 
1 RL, pi RR*^(DttiE«R^ Lt, mH*aa^?iy 

£¥Rf^rai£$hfe««lta)iaiEttiita^^0!)Xtt« 
s:t±i-r^o fir, $*Sie^ri::t\ tioE 

«Rjia*Rf=rirffl**Lfc*^(DaiE«Rs**it<D 

j|±/^7>-^p1 FL, p1FR. p1RL, pIR 
R*^^*JtL. #3MiO)9±/<7/— & P 1 FL, p 
1 F R v p1RL, p1RR^5iiEt^ 0 
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pIFL. p1FR, pIRL. p 1 R R^^COliiE^ 

[0 0 4 2] *fc, *BUH (B#«5) |Ccfe*llf % g§® 
ffi) i:LTtttB**iSadfC C0)m®COlSlE^(D>?± 

3f±/<^> — *B<B«*Ba>BBJ&*e>0>?¥-ttt 

B* * y mmzmjztzz t 

[O O 4 3] 

#l::tt0rr«. *1\ Hlf*. **B©-BBfltLr 
<D«B3£njf ££Bft<Bffl * *Lfc*ffififfl|»jt*iJ»3£tt 

-f^ (FF) ^©TOcilBStLi. 
[0 0 4 4] i izTF-f *n< . ca>*B-eti\ ^Kj;JdSS 
*»tLT(Z)rtjB«H2 1 2 2*^urai^i 

*;u^2 3£ttLT;£*a>iKrB (BMB) (£BB2 

4FL. *JHiJ$i2 4 FR) 

[0 0 4 5] *fc % *B4>**B (^HU$t2 4FL. * 
BB2 4FR'. Sttd2 4RL, 6«lt2 4RR) I: 
ft¥M2 4 FL-2 4 RR|Z««|*$^it -Siftffia 

0>^U— (JSIT. **f— ;u*>u >yttiE-r) 4 

1FL. 4 1FR. 4 1RL. 4 1 RR^^tSlfC,*l 

[0 04 6] fit, JHE#lCj:or^L/— ^K^f;U4 
2A<B^a*tl4t. 7X^y'J>?43^b^U-+ 
»A<E»aF*U «J«l*JB4Si LT0>;ttEEIslB4 OS^ 
LT. &tv^-;k>'J>^4 1 F b — 4 1 RRlzmfrZ 
Z?ls-*ftE.t)<mE.Z*ls &VB2 4 FL-24RRC 

BB*A«lB*&ti*J:3«J8**tr^*. 

[0 0 4 7] *fc % SbfC, ftSH2 4FL-2 4RR 
l^f*. ft*B2 4 FL~2 4 RROSteBa (WT, « 

AW**= (VW**( n )-VW* 
ft. ±ES (1) Clfcl^T. **liFL, FR, RL. 
WRR (&¥fS2 4 F L~2 4 RR) nteV 
W** (Sn*>. VWF L-VWRR) (D^ttSlHlgfe^TF 
■t*o 0*y % VW**( n )|£ x ^[HI^d— \zT (^\£l<D 

v^ztvxfmz&^x) m&ztitz&mtm2 4 f l- 

2 4RRO$|tafiVWFL-VWRRt*fey, VW* 



BiSJtfctiB-r) t«u-r«fc». is*ii4(7)m$aiijs • 

BB¥B± Lr^mfiilg-tr>+^3 1 F L. 31FR, 
3 1RL. 3 1 RR^<*/?Klt^tiri>^o 
[0 0 4 8] fit, 3 1FL-31R 

RA^O)ftdS«#tt. CPU. ROM. RAM^ffi^. 

B (ecu) 30frA^j^tL. ECU30(i. misas 
-fe>-*3 1FL-31 RR^b(DA*I§(cIo^, g 

i*) £^i&l-c. <&*-f— ;u->y >$f4 1 fl-4ir 
Rf=4n*>*^u— *affi*B»r*ctfCcfcy. «*b 

24FL-2 4 RRlZlmjb&mmjl&mfflTf&o 
[0049] BP% % ECU30I*. *@S*fr (BIS) B$ 
*ISiIg-t2>-9-3 1FL-31 RR^b(DAM§ 
£JBl^T. *i^(7>=&^li2 4 F L~2 4 RR(DBB* X & 
Oi?±^iSit, SSO«*24FL-24RR© 
*±/<7^ — **B3eL; CI<Z>#SB2 4 FL-24R 

R©»±/^>-*ic(6i:r. m^oiE^j (tME) *ik 

ih-r^>ck5. ^^&0mJfS24FL. 2 4 F R CD 5 *>S£[§] 

rtBfflj (ftfthli, >y*tt*|n]fcK»B© 
»B) 0)«rBlcftlfe6*l»A »^-;uyU>yE) £ 
BXBtt$-l±«1iHlEBttrJtMB««B17t > «. 
[0 0 5 0] jfcr=. VB^fr (BB) Bf fc E c u 3 o fz 
xm y £ L SlfT * ti -5 ¥f^$i^J[ftih*J mkm iz r> i x r . 

s 1 1 o (sr*x^-y^$«-r) ict. m$iais-ir>-^ 

31FL-3.1 RRA^CDttasfl^SK^at;. f L 
T. Sc< S 1 2 0-C?fi.' ^$iitg-fe>^3 1>L~3 1 

RR*^&o)A*«*$«ia-r-6c:irccfe y . £-mi&2 4 

FL-24RR0$iatVWFL, VWFR, VWR 
L. VWRR^^t^o 

[O 0 5 1 ] $LlZ % S 1 3 OXlt* S 1 2 0(cr«ltb$ 

nf-^lii^SvwF L-vwRRSftMIt§: 

cfc L J. &m$§2 4 F L-2 4 RR<DEsl?E*n^lJS (JslT. 
Sfi*D3iS<t^fB"r) AWFL. AWFR. AWRL. 
AWRR*^«Bt4. S120Ctfe 
tib $ ti fc 9BBfi V w F L - V W R R (m/sec) £ m I *tz 
TIE^ (1) CSO^, ^$attlj$JS AW F L — AWRR 
(ra/sec2)^^^^iai (KU) f«. 
[0 0 5 2] 

(n-1)) /Ts ••• ( 1 ) 

fcl>T) ^th c$tltz&WL$m 24FL^24R R<DM$®t3L - 
JtVWF VWRRTfc^o ^fc. Tslii&ltilSV 

WFL-vwRRSBUj-rsftHHMIWB (o*y, vw 
* * (n-1)*aUSLT*>& VW* * ( n )£&fcB-r<g>£T*<7) 

ftPalWPalB) rfc**>^«J >^l«m 0. 0 
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0 8 (sec)) ~C?fo£o 

[0053] *lx. Wi<s^ 4or*(t s 1 2 o\zx 

P L= (VWFR + VWFL) - (VWRR + VWRL) 
P X= (VWFR + VWRL) - (VWFL + VWRR) 
p T= (VWFR + VWRR) 
;^[C. SI 5 0-Cf*. -hfBxt (2) ~ (4) JfflUtS 

filHUE«pTa)JW«»*l=it-i#. TfB^ (5) - 

(8) £ffll*T* §$i2 4FL~2 4RR(Di|±/\'7 
£ (^Emj*|2 4 FLfl)SJt/^>-* P 1 FL, * 

p 1 F L=max(p L, 0) • max(— p X, 0) • max (pT, 0) 
p 1 F R =max ( p L , 0) • max(p X, O) ■ max(— p T . O) 
p 1 R L=max(- pL.O) • max(p X, 0) • max (pT, O ) 
p 1 RR=max(— p L, O) ■ max(- pX.O) • max(— p T 



xC (2) ~ (4) %mi^T. tn P L „ 



(2) 
- (3) 

(VWFL + VWRL) — (4) 

flte2 4FRa)i?±/\ 0 7^-^ P 1 FR, £&ft2 4R 
L(Oil±/^^-^ p 1 RL, Zfc.tfc&Qtffli 2 4RR(D?¥ 
±/^7>-^p1RR) ^ffiSffl^: LTg:tiJ^£o 
[0 0 5 4] 



(5) 
(6) 
(7) 



0) 



(8) 



«!U H8ifcfE#maxtt\ H^IE-§-max(c^<S5JE^O 

fit, § 1 6 0"C?li. ±fE5£ (5) - (8) Sffll^T 
ffffl (Jtfi) SW:M«24FL-24RR(D»±/<. 
7>-^p1 FL-p1 RR^ <D 4fiE^Sfc (p 1 F L 
<Z)ffiiE«» P 2 F L . P 1FR(DaiEiiap2FR, p 
1 RL(DffiIE«»p 2RU P 1 RR0)4iIEi&i&p 2 R> 
R) tit, S 1 3 OlCT«tH**l.fc*lt»iaSAWF 
L ~ A W R R ifc * * 3 . 

[0 0 5 5] §L, *j|Jfi«-Ctt. ±ffi*^G>»iEfi6» 
p 2 FL~p 2RR(D^aiC7>^|r % £^f\ S 1 3 0 \ZX 
ftffi * tlfc»(tftiajt AWF L - AWR R*^fO)ft»ffi 

£s*y. *t*-c* c*Lt,a)ie»fl[(D»/Mit*o. oo 

5. «*«*1-CtHB-r*«jEtm^ -tfB**<D*j&IE 
itp2FL-p2RR^ C<b*H*ni*ftAWFL- 
AWR R*^0)«»tt(DaiEla)aai: feS * 5 , TIB 
3t (9) ~ < 1 2) £ffll^T. iE**(D«IE«Sp 2 
FL~p 2 RRC0g:ai^fT5o 
[0 0 5 6] 

p 2 F L = 1 /\ AWF L|H - (9) 
p 2 FR= 1 X| AWFR|H ■*• (10) 
P 2RL=1/|AWRL|H - (1 1) 
p2RR=1/|AWRR|H ■» (1 2) 
({1U |AW**|H (**f£FL. FR. RL, 
RRfSt) I*. Wttt«J£AWFL~AWRR**(0 
$&*MI| AW* * | (* *I*F U FR. RL, MRR 
£*•*■) iCfcfLT. C*l£(Dtt»ffi<0S'JM»£O. 0 0 
5. l-CKIBf *»jEtfTofc*a>*|jE«t« 

0*y. ±IE**<DffiIEffJSp 2 FL-p 2 RR<7)jffcB 

0. 0 0 5cfcy/h*ftfittLT»aS**lfc»i&^ % CCD 
»lia>«iE«*toa>aiki:r43IK*fTb*^«fc3I= 
t&tzth. ft«*4ta>UMniftjK^IBMtt H eo. 005 



(d*ni*Sa)ttjEtt* o. oosiu *fc. fe 
-&*na)Sii*Das36<tts*fit-e 1 £jg*.£fit<t LT&a± 
ca>»lta)«iE*»*«o*y**< 1 £ 
y/h*iMt£ LTKffi**fc, »s 1 7 oa>«asic 

[0 0 5 7] fit, S<sn o-ei*. TfS^ ( 1 

3) ~ (1 6) iC^-TftK. ilia^t (5) ~ (8) ftffl 
l^rltffl (it) * tLfcftWI 24FL-24RRfl)» 
±/^>— £ p 1 FL-p1 RR^>5rin % .tlBsE (9) 
- (1 2) $ffl^T«a*ttfcJtffi*^0)aiE«»p 2 
FL-p2RR$«tLt, ^$H24FL-24RR 
<D : M±/$=7*— $ p1FL-p1 R R^^^MiE-r^o 
[0 O 5 8] 

p3FL=p1FL-p2FL —(13) 
p3FR=p1FR-p2FR - (14) 
p 3RL = p 1 RL • p 2RL —(15) 
P 3RR=p1RR-p2RR — (16) 

£ % 4£-^lKb 24FL~24R RCD^iiE^CD^^/^^ ^ — 
£ p 3 FL~p3RRl-"Cs t^ft*82 4FL-2 

4RR0>BiiA^&a>J»±«»tiE*3itfi-r*ct3&<-e 
[0059] o*y. *?\ *HJb<26ttEIjfcfT 

^fToTl^lgC:. J£{E3F^$iCD^:$ST?fe^a^fffl2 4R 
Rjb<KBnfrt>j¥±L-cl^< ^^*|2 4RR|:Unfc>5 

»SA^<z)«»*^/h* <ft*fc«). s 1 2 oir-c^th 

StifcSUSBvwF l~vwr R|rSoi\r±fB^ 

(2) &t>* (3) $^l N "C^fcij cF ^K^HU^feiSS^ p L 

Rtfsxitxasp x?b^ ^icmtDfii oMr-rati** o 
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fS) tU&o 

[0 0 6 0] &tz. zom-S. Wi35f±€i£lsl3Eff^fTo 

Xl^tztb. S 1 2 0fCTttffl**lfc«ii8*VWFL 
~VWRRK»-3lvc±lE5S (4) Sffl^rKUSStL* 
£=SI45iJtapTt,fi(Offl (^W-r+ttf. 0*»X//£Hr 

[0061] stot, ±isa (2) ~ (4) zmi^xn 

^f&illt^p TOgft^fcgo*^ ±Kse (5) - 

(8) SfflL^T. &$i2 4FL-2 4RR(Di|±/^ 
* p 1 FL~p 1 RR^ («»r*ltt^ KB 
frh>&±Ltt&mz 4 RR0)?¥±/\ o ^y— $r p 1 RR 

fit) ffiS^(Dfflr*feor. lEOffi) iLTKtt (SIS) 

^Lf:$i24FL, 24FR. 2 4 R L <Dfr±/i s y * 
— $ p 1 FL. pIFR. p 1 RLliO^Sai («S) 

[0 0 6 2] f Lt v «jS0)«ttlt2 4RR^(D$i 

^-^liotiB (its) £ft* 0 
[oo6 3] *fc r ±ea o) - d 2) -e 

I*. | AW* * |H (* *I*F L. FR, R L. S.tfRR 

rt<IE(DfS (0. 0 0 5lU-t1 JfilTO)flt) -Cfc5 
fctf>* ±&**<DffilE&®Lp 2 FL-p 2RR^ 

JE<D<1 (0 t L-C«as**L*c tlzft*. 

[0 0 6 4] H£ot, ±18* (13) - (16) 
rJWJ (ft£) #*ft24FL-24RR(^1t 
3EftO)S±/<7>-* p3FL-p3RR©5%, l$I 

K+ifctt (S»-f*US. Oft8M/f£iB3M (fife'hfit) $5 
ffl^CDffiT-fcoT. JE<om tLX&ft (Jtg) 
f&<DBffifrSJ9±LTl*£l\ B®ic+#yj ^Lfr 
c^-T^t <7) ttOtfftt (NIK) 

F L~2 4 RRCD^Ji/^*— £ p3FL-p3RRC 
Vi0)$9l|2 4 F L - 2 4 RROBffi^bO)i?± 

[0 0 6 5] ££1^ *HJ60ljT*f*. Be^bS 

0 5<fcy/Jx*^»/Ml) 4:LTtttBS*t«a*l^ CCD 

S) £ft£<D-C % C<7)cfc5JSS^I^(*. ±E4 (1 3) 
~ (16) *ffll*T»UJ («£) ^IS2 4F 



L - 2 4 RR^flffiftOill/^^-* P 3 FL~p 3 
RRIZT. Mm<D&Mta2 4 F L— 2 4RR<Z>BffiA*t> 

[0 0 6 6] 0*tj % fljttf. m^^±rc7)mii2 4 F 
L-2 4 RRCD^lr. Bffifr&S±"f*c £!::«): yBS 

it s&*tflT*o. 6o5*y/i>i^ft/wi) t 

LX&lhZh&ZtiZte&CDX^ ZL0)«fc5ft*ltf-*3lt 
0. 0 0 5^) <kLTlMS2F*U -ta>«g 

x« ca>»jEBar=j:y*ijES*tfc. ccomJi^ffliE^ 

£ D BO^. CtDcfc 5 Id\ ±ffi*£ (1 3) - (1 

6) Zmi^X&ft («J6) ^$ffi24FL-2 
4 RR<7)*tiE»a>?¥±/<5*— £ p3FL~p3RRC 
^(D&SH 24FL-24R R a)ISlA> b0 ill 

«BS«feyjEafcjt3e-r*ci:A«-e**a)T**. 

[0 0 6 7] M % **|fc«IZj3l^r. n»«H2 1 
(OJEB*^. aBEIaIB4 036^a)»J»* (*-f— JU->'J 

<*M^lti<b LTIi. aEiB40^"&0)ai*- 
(*-f-^>'J>y4 1RL, 4 1RR!:to5^U- 

4RL. 24RR^ rtJ8«B8 2 1^ t> # (DB»*A^ « 
MI2UHH2 4FL, 2 4 FRiilKti* 
ii^2 2. f -f 7 7 U>'>t;U^ 2 3«[:T*St4 

«« cift 5 c <t fc cfc y s? ttJ&Lxttgg <t 

fty (ScLM*. O^v* (d^(*L^lv) A<«JBS*4xS 
C^fCcfc y % (^«Sg|2 1 ^G>a>Sg»*3&<e51*tL3S:t% 
ttflg&tty) . 5SIEE1B4 0^6(DftJ«l* (*-f— ;i/*> 
y>^4 1FL, 4 1 FRIz^a^^^U— tin 

35<A**tri^^tttt) £tt9fcUMft2 4FL* 2 4 
FR^#^btt-5o 

[0 0 6 8] fit, JilBCDcfcdfzLT. S 1 7 0(D^ 
3IIZT. fi»$H2 4 F L-2 4 R R(D*iIES<Dil±/^7 
/-*p3FL-p3RRi<«B (ItS) 3F*L*t. ^ 
S 1 8 0lc»ff-T4. S 1 8 OX'IZ* ^Hta2 4 
FR(D*SiE^(0^±/\'^>— * p 3 FRA<|?ffi^g5[k 1 

(Oft«A/KBfSffl[KH»a)filT?fcy. jE<7}fiST*fc6@ 
Sffi) «ky**L^5^(DWRftfT5 0 

[006 9] fLt, S18 OiZX^m^2 4 FRCDffl 

jEffto>9±/<7J(— » p 3 FRtfmmm&w 1 *y*# 

^fcflBf**Lfc»*. o*y. SfiK82 4FR3&«SA^ 
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££l!M»2 4FL^fc5£*i]»rU ;4ElHlS&4 O[^0# 
2 4 F LlwiBfrSfflB)*. Of tj H Tf^-r— j|/y'J>^4 

2 4 FRO>*iiEa(DS±/^>— ^ p 3 FRj«'>Stt 
(«s-r*itf* £tttt2 4 FR^SIl:Stl>c): 5 lc 
L) . S 2 1 Ofc»fr-r*o 

[0 0 7 0] S 18 0lZT^Btlfi2 4 FR(7)SIE 

ffifr^U ^^Lr^St*iJBS**ifca*I*. SI 901:: 
f^tTLT. ^Jtl*. £&$|2 4RR<D^IE&<D^±/^ 
P 3 RR*<Bfflft»k -J J:y*:#L^g6>a)*iJBf 

[O 0 7 1 ] fit, S 1 9 0lZT^ti2 4 RR<D*i 

IEaa>;¥J:/^*-* P 3RR^fl«k 1 cfey*:* 

l*£*iJSr*;Kfc*^ Of y. Stft2 4RRA«®^ 

s 1 s oicr*s*ij»T**ifc»^tra« 

S 2 0 0|Z»frL-C. 2E«r«l2 4 F L|Z*n*3>-5»Jft 
*^3Sl[itjta$#r. *ft*t2 4RR<7>»jE«a)}¥±/< 

RRtfBSlcfS^c^fcL) . S2l0i:Wti» o 

[0 0 7 2] S2 00Cfcltl)^lOiK *£l* 

It. S 1 90|CTfi»*t2 4RR<0«iE»<DS-t/^* 

P 3 RR^MStk 1 «fcy*#<IiteL^«K3? 

tifca*. of y. ^ai»2 4RRA<»ffi{c^u^^L 

-Ct^*t«Bf**ifc»^r*. S2 10lz^frLT. 

I*. £8lr)t 2 4 F L totlE«(D»±/^ > - $ p 3 F L 

[0 O 7 3] fit, S 2 1 0lC-C£fr*B2 4 F L(Dffl 

iE«a)5¥±/<7^— £ p 3 F LA<I¥«flU»k i £y*# 

U^*0»r**Lfc«£\ 0*y. £Hti2 4FL«^ 

t>;?±U *S*<l£fll (Site) **Wtttt3&<*l^*W 
S*lfc»£l±* S2 30|:^Lt, ttS*MMI 
-Ttitf. XTrU>y»tt*|Bli:J5»ffl(7)»tt) OffJtffl 
$*Wrtt2 4 FR-Cfc5i:*iJ»fL. ;il±DK4 0^CD& 

2 4 FRlrJjnfr&frJKlJK Ofy, — ;ixvU>^4 

1 FRlc/Hi*?«?U-*aE*afi:iil*DS-a:-C. £mjf® 

2 4 F L<D*fjEf*<D;?±/^y— * p 3 FL*«'>St 

SWHt2 4FL35<Kffl(rttr4cfe : 3lc 

[0 0 7 4] S 2 1 OIzr3EHU$i2 4 FLCOMiE 

.flM>»J:/<^*-* p 3 FL k 1 «»:y*#< 

l*fcl*fc«K**lfc»^ Ofy. £l!u$&2 4 FLA% 

©m^u yzfLxi^tmrnztitzmsi*. S2201: 

»ffLT, ^«(*, £S*t2 4RL<D»jEfc©S±/<^ 



>-^p3 RLtfPiRSk 1 £ y*#t^5^<D«Bf 

[007 5] Lts S 2 2 0|CT£&fi2 4RL<Z>li 
IE^O^Ji/^^— ^ p 3RL^I¥ffi^iSk UW# 
l*fcWBr**Lfc*&. of y. £&f|2 4RL#S§®fr 

**ifc«^I** S2 1 Olcr»ffi*iJBf**tfc*fti:^a 
IC. S 2 3 OiZ&ftLX. ^W*ffl2 4 FRlZ*n;b6»|«l 
*$at*llDStT; £&lt2 4 R L<ft*iIE&<D;?JL/* 
7>-*p3RL$***t (««"r*tK. £ft»2 4 
RLA<ttlBirS-r*<fc5^L) . MS»*WlEffill*it*J« 

[007 6] ffc. — * % S 2 20^::TaE«*i24RL 
a>^iiIEaa>;¥JL/< : 5*— * p 3 R LJbfflSRk 1 cfcy 

*&<itti*km&iis*itt'£* of y. £iJi2 4R 

[0 0 7 7] ft. S 1 3 0(0Al(t« If 5 (DS$iAn 

asagfacfiiL, si4o-si5ooffliii, 
Bi*fli4*»±/<^y-*«i**«ic*BaL, si 60 
<DMS(i. Bl**5a>aijE«»n:ai¥S^fflSL. si 

[0 0 7 8] isk±mmLtz&5\^ *3HS«T?I*, S1 
2 0|CT;I«!5£ (ttffl) *ftfc*a5<0«-«l2 4 FL~2 
4RR<7>*ftiS^VWF L-VWRR|:gO^, x£ 

(2) - (4) jffliNtMiisip l. ssitss 

*pX. S.tf2E^«l5SS*pTS*/7j|:fflL (S14 

x. atf£filta**pTa)j|:tt«*iw*^#. a 

(5) - (8) £JBl^"C\ mi^C0^&miffl2 4 F L-2 4 
RR0)>?Jl/<^;< — £ p1FL- P 1 RR£jt£fiS<h: L 
TUth-?& (S 1 5 O) o 

[0 0 7 9] ffc. *Htfi«-ef±. S130l:t«g 
(aiU) *ftfc*5B<Z>***a2 4FL~2 4RR(D**| 
ADMAWFL-AWRRClO^ 5£ (9) - (1 
2) £ffllvC*ffi(D#»*i2 4 FL~2 4 RR(D;¥±/< 
£ p 1 F L~p 1*RR**0)*|jEflHRp 2FL- 
P 2RR£^£i5L (S 160). ^ (13) - (16) 
\Z7r^£o\~. ^0)*^(D«jE«»p2FL-p2RR 
$;%M$n2. 4FL-24 RR0)?¥±/*7/— £ p 1 F L 
~p 1 RR*^l:«ILt, £*ti2 4FL-24RR 
(Di?±/^7/- £ p1FL-p1 RR**£*tIEL (S 
17 0). i &*tffl2 4FL-2 4 RR(7)ffiiE^(7)?f±/^ 
7^-^ P 3FL-p3RRm («t6) -T'&o 
[00 8 0] cigq^oI::. *HS6fflTMi. #^li2 4F 
L-2 4 RRCDJilE&CD^/^y— ^ p 3 F L ~ p 3 

RR^Sai (itffi) ^(DlCjigLT. mr^co«-mtS2 4 

FL-2 4RR^$faMVWFL-VWRRM¥i 
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C0)^taji£VWF L-VWR R&tt*mtBfoJitJt A W F 
L ~ AWR Rf£ % ^j5j(J)S-S$a 2 4 F L~ 2 4 RRlrfg 
Ctt)*Lfc*ltaffl-b>-9-3 1FL-31 RRA^0)lf 

WfiKlwT. S-mii2 4FL-2 4RR(DffiiEm(D^jt/< 
^-^ P 3FL-p3RRjItU 

[008 1] fit, *3S»S«-ei** ca>«k5«HfS*: 

flWSKTirffl (ftS) &m$ffl2 4 FL-2 4R 

R<Z)ffljE!fea)5¥±/^^— * p3FL-p 3 RRICT. 
VffiO)«-9Ett 2 4 F L - 2 4 RR0» t><D^±ttS 

[0082] o*y. *HS60yT*i*. «-miS2 4FL- 

2 4 R R<J)&IE'ik<D}%±/^ >^ P 3FL-p3RR 

0^b^:^<St^fcfil (»*-rtttf. 0«*A//£Brfi« 
(tt'Mi) fiHncDffl-Cftor. lEttfit) ihLTfftb 
(itS) Sit. ffi(Z)Bffi^c>?9±Lr^<CL\ ^SlcH- 

»yuv^Lfc»w=»a?r*ti«)i*ofcj![ai (its) 

?^t^C^-e. C(DMIE^<D&^:|S2 4 F L~ 2 4 R R<D 

j?±/\7^-^p3FL- P 3RR|:t, 

2 4 F L~2 4 RR(Dttffi*>&<D»±ttBSiE«l=ii^ 

[0 0 8 3] **fig«Tftt. Kffi^t>»±Lfc* 

/•f/WSffiffifflrtcDfii (#j;tis % »**ffi-eo. oo5*y 

lt4S±/<^*-*MtjE«BW<. «»:i*fli-6tt 

o. 0 0 5MS) tLracaisn. ccd^ 

-2 4 RRCO*iIE^(Di?±/^>— ^ P 3FL~p3R 
Rlrr. Si^tf>£-5$i2 4 F L~2 4 RR<DSg@fr£><7) 

»±«»*«i:yiEaiz«s-r*ctA<-e#*. 

[0 0 8 4] fit, S&IC. **««T?f*. 
KJfHJ («S) ft«M24FL^24RR0)i 
IE&tf>S±/<5>-$ p3FL-p 3 RRlZ»-r*»ffi 
£*Tl^ (S180. S190. S 2 1 0. S220) , 

8i^bS±Lfcs»A<j&y, m^*><?n#] (Site) -rs 

RT»itaWBl^*IKLfc»*f*. £S©IIIH2 4FL, 
2 4FRa>3%-*a>«i»AtaMJinst4- (S20 
o. S230) , Kffi^&s±Lfe*iaa)4ijEaa)S± 
*«M>*-frS <»*-f*itf. BH^&5¥±L 

[00 8 5] #S6S£«|::fcl*-C. SC (5) - (8) 



^fflLNrgth (itS) J*li«(|24FL-24RR 
a>3Lt/*^> — £ p 1 F L~p 1 RRlt fe§ 1 OCDS 

Has (its) £*t&<t. f&a>mtta>5?-t/<7*— 
<t®:aj («S) **t* tares y. mrssa>2o 

L~2 4RRWS±/^>-^ p1FL-p1.RR (I 
l*T(* % ffliEffea)^/^*— * P 3FL~p3RR) 

ft*lt2 4 F L-2 4RR«)|||Ba)Bffl^e»(D5¥±. 
tttttWBLftl^lIfcLrlUa (HitS) Zti&z.t\z 

[0 0 8 6] L**U ±Ea>cfc3l=2O0)»(5l)b<»ffiAx 

»±t"«a«»ft«ttfCfet^-C(*. #»li2 4FL~2 
4RR0i?±/^7/~^p1 FL-p1RR (ffil^T 
it. «jEftroi?±/<7/->p3FL-p3RR) 
S-mtffl 24FL-24R RO*|R(DKSjb^(D?¥±ttffi 
fcJHSLfcltLtlBl (itS) S*t6o 
[oo8 7] tor, za>a»M#tt»=asi*-c\ ±12 

S200, S23O0J:ol:, ££a)frli 2 4 F L , 2 
4 FR'(D5%-*(D«|«iASiSfi:iaft]Sl±T. BSfr& 

[0088] *fc. -75, **tfi«-eii* $i 

0^fi24FL-24RR(C, *««B 2 1 frfc<0Bf 

Sffiia±(Z>ffi«i^}b\ SUM*. &EEIUB4 Ofr&OffirS 
ttJ2i±.(D*ilBia (7fx>r-;u*>y >yic*n*p4^u— +a 

E) 3b^*>€tA*Paa^lCl*. WH24FL-24R 

R0>*B©Bai^6©»±««ll=Blto6-f. (2) - 
(4) smvcXUSh&ttfelttflESpL* 
tipX, Xf±3E*ltaSSpT(D»-^j6<A4tet>«c: 

ttffo&tz1to % ^$|24FL-24RR^±/N 8 7> 
-^ P 1FL-p1RR (Et^rtt. «IEffe<D?¥-t/^ 
^ — ^ P 3 FL~p 3RR) 7b<. &$ft24FL-24 

r r nmmoKmfr * cos±tt® t »js l ft t lt 
(HitS) ^^^ii#A<fe^ 0 

[0 0 8 9] tCC % Ll(Dcfc5ftii^fw*fj£f S^tf). ' 
cfcy»*L<(*. $ROMtt2 4 F L-2 4-RR(DB 

iffljES AW F L- AWR R<7)*#* $Bffi-r*CilC«fc 

m^ln^KihSiJffllfilSlrcfco-C. &$^24FL-24 
RR©)?±/<7^-*p1FL-p1RR (5SL>T(*. 
SiE^?±/N7>-^p3FL-p3RR) CDitS^ 
ft 5 c fc $^ih-r & £ 5 «J«r 4 t ^ 
[0 0 9 0] (Si. JLE0)*9«:aftl*iS«F-e«:L^ ^135 

L^^^|Cfcl^r. &$^24FL-24RR(Di?±/\7 
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p 1 F L~p 1 RR (SI^Tf*. *«IE&©>?-t/< 
7/-^p3FL- P 3RR) §fi24 FL-2 

XU («S) £;tx&<D-C% C©£5&*I^I*. &*ti 
24FL-2 4 RR(DffilE'ik(Dn±/< z ? $ p 3 F L 
- p 3 RRCt, $I(?)§$^2 4FL-2 4RR(DK 
®^b©S±#fS£. FpWc£<. iEStl^tti-r^C^^ 

[0 0 9 1] UUl. ^0^(7)-^»J^^OL^rl5fe0^Lfr - 

I*. **E£:7n> hx>v> -7P>hK7-<? ( F 
F) Srta>*M (Mttili, WMUfc*) CUSELfc 

*^lco^T»ttLfc#. **MC*. 7P>hx>y> 
• 'JTK^-f^ (FR) ^S©*B5 fttt 

[0 0 9 2] gEfc, ±B*K«-CI** ^m»i2 4FL- 
2 4RRfl)H±/\7^-^ p 1 F L~p 1 RR£Xtitt 
(ftS) 1T4BL milSISVWFL-VWRRCDilil^ 

<«aj) *sini-so^ 5t (2) ~^(4) tffli^rwa 

T©±T£XftU C<D*ttitt*!^»^#. & (5) - 
(8) *ffll*fcXUi (*» tfrofctf* «TttttXflE« 
pL, SSMSSSpX. XtfE^HiSftSp T©?*> 

2o$iaiL, Tiemai^]ii®-@irr. &$fi2 4F 

L-24RR<DS±/^>-> P 1FL-p1RR^I 

[009 3]® p 1 F LCDSifi^il : 30<DBi»filma 
x(p L, 0). max(— p X, Oh max (p T, 0)© =b *>. X 
U^f:2O(0/t7>-^ («r»*laSS8p L. SSSH 
MfpX, £.1* Tx^tfciiJgM p T(D3*.2^) 

[0 O 9 4] © p 1 FR©Htii¥liI : 3 0©!]§&{iIiTia 
x(p L, Oh max(p X, oh max(-p T, 0)©5*k X 

MfpXl &l/S^to3$JSMpT(7)5*>2 0) £^ 

2o©lfl&ffi£§!IXLTXtfJ7r£o 

.[009 5]® p 1 R L©X£iJ¥ilI : 3 0©HI!&fiEma 
x(-pL.O), max (p X, 0). max ( p T, O) © 5 *>. X 

3^Mpx s atf£*iiaaE»pT©5%2o) £#a, 

[009 6]© P 1 R R©XfcB¥JH : 30CDPS^lSma 
x (— p L . 0 h max (— p X , Oh max (— p T, 0) (?) 5 - 
*>+ XttSSttfc^o©/^* — $ (lu^taiSSMp U 

$s*a&gspx. atf£*najt*pT<D5*2o) 
s^e, 2o<oBi*ffl**»L-c»as-r*. 

[0 0 9 7] (fiL. BUSE^maxli* ^fcIB^maxlzS! 
<SJDlrtfl)tt. IP*>. *>TX*efflbftfc5l»©9*>© 



ztc. ±.mmmmx*\*. $wisawfl-awrr 

©as (tttti) *Slll**©&i& (JM*ttl=l*. mfttoiS 

SAWFL-AWRR©i(S «»**©*»• 
©*SlE{iI©i£i&) tLt, ttjE«8pZFL-p2RR 

©*H©ffljE«©*±/<^> — C©m$ffl©fiIE]ft 
©JSLt/^ it'*, *|C*#lxSltLT*ffl (It 

S) S*l*<fc5* SMMAWFL-AWR 
R©?S«S (tttt) ««1H2 1A>6«II2 4 

fl-2 4RRicea*tL*e»* oemhuo ©a 

£ (ttffl) »*. fttf»ffEI»4 0^b«i2 4FL 

-2 4RRi:sa*W«l* (HMUHHO ©IIS 

(ttffl) !SS£ffl^T5fc*tjgIEL. c©*>S©*fIEfi£© 
Milt, ±E«1E«» P 2FL-p2RR £XfcU L 

[0 0 9 8] 0*y. «7ttf. »I^P)S?±lfc*(t 
lc. rt»«H2 1 A\b©E»* OEMHUO A<6IS 

*ifc«»-efe*ttf. c©*«ir^i±BSD^b©»**A^*p 

file** < ft* cfc lift y) . 

tt©BBrc+»<fU ^:/Lfc*ll©*lti**l::tt 

jgicit-<. m*iRii-*#< fticifcKft*) -©«fc 

3l-jEfti^*t^©*rtl-*:#< feofcmiitoaSS. 
c©mtffll^^ii^ti4igil)±i (ffi»h;u^) s.i>*$«J®)73 
(Sjtfthju^) ©as (ttffl) *s*£m^cffi3Eu c 
©*iircfcit4»±/<^>— *©wie«»** 

Ot*A/f£Hf*ltttHrt©« (OtUttftf^ll)- ©1 
Sfed: L-CWai-r^l^. C©mii©MlES:©??±/^^- 

^ c©3itn©wjEi(r©*±/<^>— *iwtfc^ «ic 
^#iNfit<hu-cs:a3 (its) t-adttf-c**©** 

[0 0 9 9] fit, ±E©«fc5^*H*naJSAWF L 
-AWRR©;11S Ctttt) $S^$-*SlELr. MlE^lfep 
2 F L~p 2RRS*Bt4JM*»»«i:Ltli, «5L 

it. #mt&2 4 FL~2 4RRcea^ti^ii 

KWTeFL, TeFR. TeRL, TeRR. SI> >: &^ 
|J24 FL-2 4RRl:6a*tl5it h^U^TbF 
L. TbFR. T.bRL, TbR R L. 
T% TfSWtB^iIi©~®I^T. *iIE^p2FL~p2 
R R £ x as "f 4 1 © ^ % X. b tt 4 □ 
[0100]© p 2 F L©XtB^Jl : (TeFL + tb 
FL) <K©if^l±. A (9) *«^Tp2FL*Xffl 
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U (TeFL + TbFL) >K(7)i§^l#\ 3 (9) irfc 

l x T | A W F L |H£ 0 . 0 0 5i:Lf:S@, B|l%. p2 

FL=1/0. 005ICT. P 2FLSIH3t§ 0 
[0101]® p 2 FR&Uft^M : (TeFR + Tb 

FR) £K<DmSl*. 3 (10) £JHL*Tp 2FR5S 
tiJU (TeF R+TbFR) >K(Dm^lt. xt (1 0) 
fCfctNTlAWFRlH^O. 00 5tLfca», fi|3*>. 
p2FR=1/0. 00 5IZT. p 2 FRSItHt-& 0 

[O 10 2]© p 2RLtf>Sfcb^JH : (TeRL + Tb 
RL) SK©«^lt. ^ (11) $m^p2RLJl 
fctJL. (TeRL + TbRL) >K(Di§^(;j: x j£ (1 1) 
fCfcl>T|AWRL|H£0. OOStLfrStff. fiP*>. 
p2RL=1/0. 005ICT. p2RLjimt^ 0 

[0 103]® p 2 RR<Z>KfcB3MH : (TeRR + Tb 
RR) ^K<7>i§£li. xt (1 2) ^Utp2RRjf 

(TeRR + TbRR) >K(Di§£-(3\ 5£ (1 2) 
djfcUTl AWRR|H£0. O 0 5 £ L^g. fiP*>. 
p2RR=1 /0. 00 5ICT, p2RR^iait^o 

[O 1 04] ({IU Ilh^TeFL-TeRRO^ 

CCtr. Sffl TeF L-TeR RSMJl h/^ T 

bFL-TbRRtt*ltSfC*3&5fflT?fcy % mthh)^ 
TeFL~TeRR(*. Mx.lt. $10)^^2 1.0)1 

ft* «»-r 4fc*>s*ifc y ttit **i-ci^«-a-ti 

TeF L~TeRR<t<Dfa&£^<fcl£SLfc^;7 (Ha* 

ttutPi*) SttfrractiCcfcyttw £*u M 

Ih^TbFL-TbRRIJ, ifiIE[HlS&4 0 ^ 

ffs»jw^*fc^fl*fl»yf*it^*iT^*#a*>^ 

2*f*3EE^£. »J£*£«»h;U*TbFL~TbRR£<D 

[oi o 5] o*y % J:ffi#ffl¥l«©~<8>£ffli*-c\ tt 

IE«*p2FL-p2RR*fl[ait-4±IBtt**. ±E 

Sltt«a>»»±:Hflu *HlcaJMfcyftit6*tr^ft-b 
>*4^&a>«»*£it*fflL^*Mr«a:«irtr=r*3BS*t« 
c^-efc^o fits c<7)cfc5fr. -ttestii^iii©-®* 

ffllvc*IIE«»p 2'FL-p 2 RR£giii-f £^t£-e 

tf. 0. OO50M) tLtSHitiCt^tSO 

aj (Jt£) ^^l^o fiP*>. C<DSB«T?f** S$i2 4F 
L~2 4RRO«iEfta)i|±/<7^-* p 3 FL-p 3 



R R|:t, Mifi<n£rM$®2 4 F L~2 4 RR0gf/|Nb 
a)5?±ttK*-)HiEaic«|3e-rsCi:*<T?*4(DT*fe 

So 

[0 10 6] MlE^iSp 2 F L~p 2 RR^Stibl* 
^mii2 4 FL-24RR(»i|±/^^-^ p 1 F 
L~p 1 RRt£lf%&& U C0§$f|2 4F 

L~2 4RR(D51/\7>-^ p1FL-p1RRC 
I^&$fg2 4FL-2 4RR(D!8l^ba)S± 

[0 10 7] o*y, ±&<D<fc5lc. Bffi*xC,5?±Lfc 

lECOfil) <hLT^iai (itfi) S*U «flOBnB^6»±L 
£i*o<!:g:aj (its) **i*a>-e. z^Ki24fl 

-2 4RR0?|±/^7^-^ p1FL-p1 RR|CT\ 
m^CO#mti2 4 F L~2 4 RR(DMA^fl)S±tt8 

£ie«ic ftft-r ^ c fc a<-e # ^ <o -e & £ . 

[01O8] f Lt, C^cfc^fC, #$i24FL-2 
4RROifl/^>^ p1FL-p1 RRICT. 
<D&*t§2 4FL-2 4 RR(D£&ffi^t>(D?¥±tt^*ti 
^■r6£gf£l*. #]*_f£. &f||24FL-24RRf:£ 

*\ ^CDm$ffl (2Effl|(B*tt2 4 FL. 2 4RL. 
=&ffll<D**i2 4R L. 2 4RR) *L*JS»a 

(#JWih;u^) S*o>*tt-e«ttiz*)S-&c:i:A<3S: 
[0199] osy, C(7)ct5^^(cfc^rii. 10 

<BSttA<Bffifr£>*±-r*U** CCD 1 0(£>m$itf)*ti&jt 
tt<DJMKZ)*«fciSa[i:±<»tt:ofcffl[i:Lr 

*-5teot&ih (««> e^or, 

4iiEfi6jR-p 2 F L~p 2 RR|:t^f|2 4FL-24 
RR<7)i¥_t/\°^>— ^ P 1FL-p1 RR£ffijELft< 
rt. ltiEmF(Z)j?±/^>— ^ P 1 FL-piRRi;. 

tR0)fttlt 24FL-24R R©Bi^f)0)i?± 

[0110] -7?. ±lE*Jfi«tH»o>^airr 

SJS (ttffl) £tltz&m$®2 4 F L-2 4 RR<D¥$|fiQ 
aSAWFL-AWRR©5%, ^#£C0 1 O^mffflCO^ 

n*niSffl/£(t*«. »^B$raia±BSo (»m-f*u*, 
itta<. c<7)*i^i. mmcD&mm 2 4 f l - 2 4 

So 
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[0 1 1 1] o*y, ±x(Dm$m<DmmnmmAWF L 

~AWRRCD5*>. 1 0(D$fi(D$MMf£(t 

-\ti^<nmmti j p. ttEH»4 0A^6a>«iiii* c*-r— 

[0 112] H % Z(7)lB«lwtel^tt. #»H2 4 FL 

-24 r ROBffi*^o)s±*ais«is-r *B9«isk 

jStflB&o ■('0*t*W£Br3E«ISIil*JO» -Cfc*>B*PiS] 

JSC. *«:*l*IHltLTa*R3E-r*itfA^. - - 
[0 113] ±«Lfc±K36fc*<D*-raa!)S£ 

ir. 4(13) - (1 6) SfflL^-CJFU (ffiS) **t4 

^•fi2 4 F L~2 4 RR©*ijEffea>;¥±>^*— £ P 
3FL-p3RR|:*C, *MG>«**|2 4 F L~2 4 R 
R©BffiA^&a>?»±ttl8*jEa(=*e-<-4Ci:A<-Cf#* 

[0 114] C0)*»OlS*lC^TH3at;B4tffl 
IvCBWrT*. £"f. 13 (a) 14. ZOSIKWfil::** 
lvC»HJS*lfc. »B2 4FL-2 4RR0)*iafi 
V W F L ~ V W R R <D tif HSal I C***" 4 Sib S ^ I- fc * 

[0115] fir, 13 (a) r*i4. i*<db§o~ 
i. 3seca>Bga>RHwi^fc^-c. ^(ommmmo^m 

0$i2 4FR, 2 4RRfl)$iSgVWFR, VWR 
R*<. £ffl<D*lt2 4FL. 2 4RL0$lraMVWF 

l. vwRL<ty*:#i>flitLraaj*ti. "t<D'&<Dm 

m%? (ft 1 • 3-2. SsecC&PalOBtPflS?) l-fct^T. 

[0 116] S3 (a) T*I4, ±.|ECD^5ICX^ 

7'J>y*^^|S|^«tt**lfcaa>ftrafl: ft 
1. 4-2. 3sectDP B lO)SFraw) rctJLVT. *»H2 
4RR0$iMVWRR^ ^fitjlt2 4 FR(D*$Hil 

JSVWFRt*#<K*ifctti: LraasSh. -<DXt- 
Hr(D«flB» (BfL<li. Bl. 7-1. 9 5sec£>P B 1<D 



J31VC. H&*it2 4RR(D**iaKVWRRt£«tA<l8- 
S (mW^tu(4. ^&Sli2 4 RRCDmii^DiS^AWRR 

i4. ±tz2mm<Dtifr$mzte^x. 6«U2 4rra<» 

■fr&JJLtU ^KLfcttal («»"*"*ttf. 

*\ ajEH»4 0*^&<D«l«i*tiP3b'3rL^ftL^««) 

[0 117] —35. 13 (b) - (d) (4. 13 (a) 
iC^LfcmiiilSVWF L~ VWR ROMS (tttt) « 

nici&o^. 4 (2) - (4) sffli^rwas**tfc. «r 

(Si. 13 (b) - (d) T*(4. SifftHaSf pL, £M 
ffi*tLfc«»$. + P L. + P X, Jtf+pTtLt* 

[0 1 1 8] *fc* 14 (a) (4. 13 (b) - 

(d) l=*LfcmMKUESp U SStftiKftSpX. 

*tffifinaac«pT©*uiMin=»-s#. * (5) - 

(8) tlfllvCjttt (ttC) ^Hfc, «-JM|2 4FL~ 
2 4RR<D}?±/^*— * p 1 FL~p 1 RR(Omm& 

[0 1 19] 14 (b) (4. 13 (a) [ZTjkLtz 

tti«vwFL-vwRR©as (ttU) e*«a» 

»a-r*CA:lcJ:«aHH**ifc. &$i24FL-24 
RR(DStliDMAWFL-AWRR (1tf(4 L<CL^) 
|ZSC5#. 4 (9) - (1 2) # 
^$12 4 FL-2 4 RR(Dj|i/\7/"^ p 1 F L~p 
1 RR**<D*aiES»p 2 F L~p 2 R R 0)B#MI£ai= 

st-r-6^b*^Lfc*o-c?&4- 

[01 20] fit, 14 (c) (4. 14 (a) 
tzg-t/^t—Z p 1 F L-p 1 R RCDjf Hi S 
W:t. 14 (b) i:*Lfcl3ESSp2FL-p2RR- 
OS-thmmtl^m^. x£ (1 3) - (1 6) ^ffit^T 
S:* (*5E) ^Hfc. =&mii2 4FL-2 4RRC7>ffiiE 
^(7)J?±/^^— ^ p 3 F L-p 3 RRCDB^PslSillr^ 

[0121] us. 14(b). (c) -ei4. i*og|o 

^ (14 (b) |CfcMt^ffiiE<S»P 2 FL 
- P 2RR. W14 (c) |:fcltl)p3RR) ^ 

5 l^ZHT t^4»»*<fc^^, ctt(4. c 

[0 1 2 2] fit, 14 (c) ^b. #*la2 4 FL 



(15) 



<f#g3 2 O 0 1 -8 8 6 7 0 



~2 4RR<Z>tiiEfft<Di¥.h/^y— * p 3 F L~p 3 R 
RiZX. 24FL-24R R0gl/)N b(0 

i4 (c) "Crl3\ fi«lt2 4RRA<BS^65?± 

2 4 RR(DffliE^±/\7>-^ p 3 RR^\ Iffflfg 
»k 1 cfcy*£&<il£LTSJfcii («JE) £*U ffe<7>S&@ 

^bWlfi2 4FU 2 4FR. 2 4 R L(D%$1E&(D 
j|±/^/-^p3FL, P 3FR, p 3RL*<0<tg: 

tti (ii£) **iTi^c<tj&*<b. aiEtta)»Jt/<5y — 

$p3FL-p3RRf:t, $f^0)&^lffl2 4FL-2 

4 r r cosset b o)»±ttffi £ie» fz jf^-r * c <t 

[0 12 3] lot, IH3^u:il4lz^L/'-|SSISS^ 
6. * (i 3) - (i 6) £ffii^T«Hi (fiffi) 

24FL-24R R<D«IE»<D;¥±/ > -£ p 
3FL-p3RRf:t, mi^O&mti2 4 F L-2 4 R 
R<OBH^&(DS±ttffiSjE«fr«|g-r*CtA<-e** 

[O 1 2 4] jSJ % H4 (a) -ef±, D 3 (a) 
2 4 RR(7)^fiiiJgVWRR^ % ^&HiT*ra 2 4 F R OMtm 

(B81. 4-2. 3sec<Dm<Dmr$&) -e. ^^fS2 4 

RRCD;?±/\°^>— £ p 1 RR7b< N iE<Dfit ft 
I** 0$»A//fBrSiiaSH^(Z>fflE'e*or. lEGQfl) £ 

BBH=+#yj ^^LTL^«t#*c,*LSWia2 4 F 
L. 24FR, 24RLO?ly^>-^p1FL, p 
1FR. p 1 RLtfOtJtffl (*36) **LTl**Zfc* 
#*tft2 4 F L~ 2 4 RR<DffiIEH5(7>??±/<^y — 
£ p 1 FL~p 1 RRfCT. mm<D&mffi2 4FL-2 

4 r Ra>BiB^6a)»±«ffl6jEaizjt3e-r* zttf?j 



[0 1 2 5] o*y % ±|BSSl . 4-2. 3sec(DP B 1(7) 

b#p h i«t*i*. ^(S2 4RR/i<8i^bS±LrtKz 

t f=* y . 24RR»< USA* 6(D*»*3&<^ 

* <ftort^t#^.&tt ±12 2 SfiFrOTftRfl 

*T?fi. «flM*24RR|zKaB^&0!>J>ttAA<Alt3or 
L^l^*X6*l) . ^i2 4RR(DS±/^7>-^ 
pIRRI*. C(Dcfc5&. ^&ia2 4 RRAWbil 

±LTi*<tttti=fcivc\ lEcofii («»-r*u*. o£& 

(lft£) £*lTl^C<hfr£>. &$i24FL-24R 
R(Dj?±/\°^>— £ p 1 F L~p 1 RRfCT. *i^<7>3- 
mfa2 4 F L~2 4 RRCO»ffi^P><7)?9±tt®^iE5tf'c 

[0 12 6]B, H4 (a), (c) -e(*. ^mT$i2 4 
F L0>3Lt/\ o 7*-* p 1 FL, RtfttIE«a>SLt/<^ 

/rBrSfflttffl^KDffl-efc^r. JECOO) fcLtJttti (It 
S) S;h/ci*SB*M#jb<fesa< % £mr3?ffl2 4 f l (DlilE 
«a>3Lt/^* — * P 3 FL^wiffijRk i cfcy*:** 

K2 4FL^ »S*&#±LTl*<«»Wftttffiirfc 

[■■aNNiL&iMi] 

So 

cm 2] m^mmmm (ecu) icfc^TSfT**!.* 

IB 3 ] XKflrr J: «ttUJ»***-r ^-Cfc*. 
[0 4] $««l:j:5ttttitt*saty7 7i?fc«. 

3 O-ITOHffttB (ECU) , 31FL, 31FR, 
3 1RL. 3 1RR-$mt^ 0 
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3^5*-* p 1 
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